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KERRO-ALLOYS 


OF THE RIGHT KIND 


@ There are ‘‘dubs”’ in every line of business but perhaps a greater 
percentage are to be found trying to manufacture FERRO ALLOYS 


than in any other line catering to the Foundry trade. 


@ The Superintendent of our works has been engaged in the 
preparation of FERRO-MANGANESE and FERRO-SILICON since 
1894, and probably knows more about it than any other half-dozen 


men in America, with one exception. 


q@ A trial order will convince you of the excellence of our products 
and we charge no more than you would have to pay for an inferior 


quality. 


SQ Per cent 
Ferro-Manganese 


Ground, Lump, Pea Size 


50 Per cent 
Ferro-Silicon 


70 Per cent 
Ferro-Chrome 


METAL MANUFACTURING CO. 


25th and Dickinson Sts. 


PHILADELPHIA 


We make prompt 





Shipments 





$1.00 a year 
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ORNAMENTAL WHITE BRONZE: CASTINGS 


How they are made in an eastern foundry, which has 
made a specialty of refined zinc statuary and monuments 


BY A. B. SAW 


NLY a few foun- metal in this connection. The disin- ues and monuments is to design and 
dries in this tegration of marble and granite, how- construct the model in clay or wax. 
country make a ever, from continued exposure is well When making a statue, a large plat- 
specialty of the known, and white bronze has shown form with an iron pipe in the center 
production of or- greater wearing qualities, and for this is revolved slowly on its axis, and 
namental, white purpose is preferred by many. common potters’ clay is shaped and 
bronze castings. The first step in making these stat- pressed around this central pipe, be- 
The ease with 
which this metal 
can be handled 
in the foundry, and its durability, es- 
pecially when exposed to the weather, 
makes it particularly desirable for use in 


ing held in place by cross pieces. 
These cross pieces are iron rods and 








are wound with strings, which aid in 
holding the clay firmly in place. 
When the clay has been piled up to 
somewhere near the proper size, the 
modeler goes to work and with his 
own tools, digs and carves away the 
clay until it assumes the shape of 
the sketch or photograph to which 
he is working. Practically every 
worker in wax or clay makes his own 
style of tools, forming them after 
his own ideas and experiences. All 
statuary is first formed in the nude 





the production of monuments, statuary, 
medallions, busts, etc. The Monumental 
Bronze Co., Bridgeport, Ct., special- 
izes in this line of work, and its out- 
put conststs almost entirely of repro- 
luctions of models, extremely artistic 
in design. White bronze is not an 
alloy, but a refined zine of almost ab- 
solute purity, and is light gray in 


OT. 





in the position it assumes when fin- 
ished, and it is then draped or cloth- 
ed, and hats and other additions are 
added .last. This insures a_ perfect 
figure, all parts being in proportion. 
When the model has been made as 
smooth as possible by hand, it is 
coated with castile soap suds and lin- 
seed oil. This gives the model a 
smooth, glossy surface, insuring ‘a 
clean plaster mold from which’ the 
subsequent casting is. made. q 
The Waste Mold. ? 

When making plaster molds» from 
which a statue is to be made, the clay 
model is greased, as previously ex- 


Zinc Oxide, a Protective Coating. 


lhe fact that when zinc is exposed 

to atmospheric action it speedily be- 

‘comes covered with a hard, enamel- 

like gray coating of oxide, which con- 
stitutes a perfect natural pigment, led 

to its adoption for monumental pur- 
poses. The skin which forms over 
he surface of the metal prevents 
further oxidation, and the coating is 
so hard that a well tempered steel 
chisel will only cut through it with 
thculty. The time-honored custom 
ising marble and granite for mon- 
umental purposes, and the faith that 








secms to prevail in the enduring qual- plained, and a flat strip of clay, ap- 
i iti of the products of the “ever- Fic. 1—Wuite Bronze MoNnuMENT, 21 proximately % inch wide and 2 inches 
las'ing hills,’ naturally causes strong Fret, 2 Incnes High AND 5 Feet, 4 * thick, is pressed against the modél 


sition to the introduction of INCHES SQUARE AT THE Base edgewise extending . throughout its 
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Fic. 2—Cast Sections oF Wuitrt BronzE MoNUMENT Fic. 3—MetuHop oF FUSING THE JOINTS OF A WHITE Bronze 
CLAMPED TOGETHER BEFORE THE JOINTS ARE FUSED MoNUMENT 


length on both sides, forming a part- plaster is applied to the first red These openings should be given 
ing for one-half of the plaster mold. coating to a depth of at least 2 inches plenty of draft, and are greased with 
Red plaster is then spread over one- in the thinnest sections. This will soap and oil, and the other half of 
half of the model to a depth of % make a shell on one-half of the fig- the clay model is then covered with 
inch. This plaster is mixed to the ure, varying in thickness from 2 to 3 two coats of plaster, making a com 
consistency of thick cream, and is inches. The clay parting is then re- plete mold of plaster around the 
given its color by the addition of moved, and~34 inch holes are drilled statue. This is called the waste mold, 
a red pigment. After the red plaster into the parting or edge of the plas- as it is used only once. After the 
has been applied to the model, white ter mold, spaced 4 or 5 inches apart. plaster has set, the mold is opened 

- "and the clay is removed. The plas 


ter castings are then cleaned thor 





oughly and are tied or clamped to 
gether, being centered by the plaster 
locating pins and openings made on 
the parting. 


Making the Plaster Model. 


This plaster form or waste mold 
is laid on the floor and is continually 
rolled by three or four laborers, while 
the artist and his assistant slush plas- 
ter into the base or open end of the 
mold. The rolling of the waste mold 
insures the application of the plas- 
ter against the wall, thereby coring 
out the center of this model, and this 
slushing operation is continued until 
there is a l-inch wall inside of the 
form. After the plaster has dried, 
the mold is set upright, and the waste 
mold % chipped off with a_ hatchet 
or chisel. This is continued until the 
coating of red plaster is reached, 
which is the signal that the outline 
of the figure is being approached 
the chipping operation should be ; 
sued with greater care. This coat 








of red plaster is carefully scra 
away from the white plaster m«¢ 
which has ‘been formed inside of 





Fic. 4—An Imitation GRANITE MONUMENT MADE OF WHITE BroNzE waste mold. Arms and other perts 
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Fic. 5—Tittinc Cretcirwt 


» be attached are made separately, 
nd are fastened to the main part of 
e statue after it is finished in metal. 
Before the statue can be molded, it 
cut into sections. Lines are drawn 

the plaster model, which is cut 
th a saw made of 16 or 18 gage 
ss wire A section of wire, ap- 
xiimately 12 feet long, is folded 
ice, making a four strand wire, 
eet long, and this is twisted by a 
iil in each end, thus forming a wire 
Vv This cuts the plaster very 
ckly and follows any curved lines 
th ease. The wet plaster fills up 
spaces behind the saw leaving no 


or open saw cut. 
Making the Model. 


Before most of these models can 
cast, considerable work will have 
be done on them in the foundry. 


e section of the model to be mold- 


is placed on a board and is buried 
sand up to a level convenient 
parting the mold. The sand is 
thed off around the figure, and 
pstone is applied to this sand sur- 
for the parting. The drag flask 
hen set down over the model, and 
molder, using a special grade of 
nch molding sand mixed with a 
ler, rams a small quantity into 


ry undercut part on the face side 
| 


plaster section, which will not 





Cast Iron Pot FurRNACES IN WHICH THE 


out of the sand when complet- then 


The sand is packed very hard _ section, 
edges have been made very makes 


the mold is lifted out by a wire. also 


then dusted with soapstone and made. 








2 OE ESE QR cE RR Sa Ra al a FLL ERNE | WE 


the next undercut 
be a continuation 
into these undercut sections, and after of that which he has just made, and 


core. This fits 


smooth, this small core or loose part the undercut part of the plaster, and 


core previously 


This process is repeated until 
returned to the mold. The molder every undercut part of the plaster sec- 
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Fic. 6—Larce MemoriaL PLATE Map: 
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Waste PLAster Motp For A LARGE INSCRIBED PLATE 


the mold. The cope is then rammed, 
and after it is lifted off, the clay or 
wax, giving the metal thickness, re- 


mains in the .drag This is. then 


rammed, the mold closed, clamped, 


and is ready tor the metal. 


lo pro] erly fu ; the joints 





rately, 
half 
made 


nye d., 


Metal Thickness. 














S—Wuite Bronze S1 


814 IncHEsS HIGH 


statue or monument” requires 


time and care Phe castings, 


being removed from. the 


sand-blasted and are 
scraped until the secti 
ted together forming 

without any high spots 

The sections are ‘then clamped 
gether, as shown in 

soldered in one or tw 


joint, just sufficient 


firmly while the statue monunmi 

is being fused. On account 

extreme brittleness of these 

hey cannot be successfully 
welded. Soldered joints 

and ditficult o conceal, 


fusing method has been develop 


this concern, by which weak jot 
have been overcome entirely, 
after the sections have been pre 
fused, it is impossible to 

of the joints In Fig 
monument with 1 

joints fused together 

an angle by a crane 

clay is placed around 

the section to be fused 

fine the molten = zine 


poured from a_small 


Examples of Bronze Work. 


Probably the = most 
work attempted 
shown in Fig. 1 
and Sailors’ monument 


Mass., 21 





anuary, 1910 
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9—Corr Sip 


parts being 


foundry before 
is placed on the 


‘upies. A 


which is not unlike 
‘a after which 
h Wh in lig. 
inscriptions on 
relief, the tablets being removable 
can be replaced 
w tablets containing 
‘riptions. The 


] 
+ 


mple of what can be done by this 
nethod of molding. 
Is upon which 
nding were separately 


n assembled. 


ich the eagle 


four sections, 


this model is 


te, to commemorate 
Theodore Roosevelt 


cy of the United 


1 


if 


\ waste plaster 


ribed plate 
letters are 


back. The 


le from this 


9, the wax 


al thickness 


g not yet having 


Parts of Statues Cast Separately. 
\s previously 
statues and 

ect too far out to be conveniently 





PATTERN SHOWN 


handsome 


the statue oO! 





letter design 
this article is 


th of William McKinley, is shown 
Fig. 6. This 


te bronze with the letters in 


which forms the 














Ce ES 


THe Wax SHEET FoR METAL THICKNESS HAs 


anchor were cast separately, while 


the body was cast in two halves, 
sidewise, and required many 


cores for the intricate sections. 


statue of “Faith,” shown in Fig. 10, is 


6 feet 3 inches high, and 16 inches 


square at the base. The arms of 


+ 


figure were likewise cast separately. 


The zine used by this concern 


the purest that can be obtained 


received in slabs weighing about 


pounds each. Pure zine weighs: about 


485 pounds per square foot and 1s 


times as heavy as_ stone \s_ these 


monuments and statues are made 


low, however, they weigh much 


than stone of the same dimensions 


The melting department of this con 


cern is shown in Fig. 5. The 
is melted in the three iron pot 
naces shown in the’ foreground, 
well as the two tilting crucible, 
oil melting furnaces shown 


side. 


HARTMAN’S ALUMINUM 
SOLDER. 


} 


\ mixture for an aluminum solder 


been patented by G. Hartman, 


the Hartman Aluminum = Solder 


New York City It consists of 

80 per cent; aluminum, 17 pe 
magnesium, 2.3 pe en ickel 

per cent \ clay crucible is n 
sary for melting Che aluminum 
magnesium are first melted together 


and the nickel, melted in another 
crucible, is added to this mixture, 


fter which the tin is thrown into the 


p t 





The Effect of Superheated Steam on Cast 
Iron and Cast Steel Fittings 


A symposium of three papers on this subject, entitled ‘‘Cast Iron Fittings for Superheated Steam,”’ 
“The Effect of Superheated Steam on the Strength of Cast Iron, Gun Iron and Sfeel’’ and *‘Cast 
Iron Valves and Fittings for Superheated Steam’’---Causes for the failures of Castings in service 


Cast Iron Fittings for Superheated Steam 


HE failure of a num 


ber of large cast 


iron fittings in use 


with superheated 
steam has rightly cre- 
ated a widespread 


— 


tempe! ature, 


suspicion of this ma- 


terial when exposed 
high Yet, on this sub 


ject there 1s 


a Cl 


very little information of 


aracter to justify th 
eee Ne eee 
substitution of steel casting 
cast iron 


heavy 


been use 


‘dinary 


Fahr., 


slightest 


de grees 
en the 
dinary wear 


The 
| 


“ast iron has seen 


doubt a 


use in long pips 


material 
taken the 
has it 


1 
} 


he engineering 


brunt 
not sufter¢ 
4 
ditions of that 


und 


understood ? 


am 


It may be well before giving the re- 
sult of 
actually 


the tests to inquire what is 


known about cast iron sub- 


jected to high temperature; that is, 


known without the possibility of con- 


troversy : 


a Fittings have developed cracks and 
small changes of shape after a few 
months of actual 

Fittings exposed separately to super- 
heated steam at a temperature ex- 
ceeding 500 degrees Fahr., have 
shown a permanent increase of 
some dimensions. 

c The tensile tests of 
fittings that had failed in 
indicate in some the 
bility of permanent loss of strength. 


service. 


from 
service 


possi- 


pic ces cut 


cases 
The remainder of the evidence in the 


may be classed as good 


based 


theory as to the 


case guess- 
preconcei\ ed 


the 


work, upon some 


behavior of con 
stituent parts of cast iron in a rising 


temperature. 
and 


iron is its 


One of the curious interesting 


qualities of cast permanent 


increase of dimensions under high tem 


perature. This is paralleled by the per- 
manent set of cast iron test pieces when 
subject to very moderate tensile stress 
both the 
continues to 


es. In cases cast iron ap 


parently grow at a de 


creasing rate, at least in some dimen- 


the 
tensile stress is repeated 


sions, when high temperature or 

How long this growth would continue 
is not known. Its probable limit is the 
flow of the material under the ultimate 
Cast not be 


respect 


breaking stress. iron may 
this and all 
rials may change permanently their di 
the 
imposition 


peculiar in mate 


mensions under moderate _ stress, 


change growing with each 
of the 
f this where the yield point has been 
that all 


under re- 


same stress. There is no doubt 


exceeded. It may also be ma- 


terials change permanently 


peated application of high temperature. 
Cause of Persistent Expansion. 
The 


sion 


the persistent 
temperature is 


cause of expan- 
high 


two possible 


under 
but 


very 


hazy. agencies have 


BY IRA N. HOLLIS 


. 


been mentioned in a number of < 


cussions: 


a A chemical, or 

the relation of 

various foreign substances, wl 

fix it as cast iron. 

b A molecular change due to the f 
that cast iron has no well defi 
elastic limit or modulus of elasti: 


Both operation 
the same time, but the theory of ch 


physical, change 
the tron to 


causes may be in 
ical change has far less standing t} 
that the 


by unequal expansion. 


relating to stresses produ 
there 


While 


a temperature at which carbon chan: 


its relation to the iron, superhea 


steam is probably well below that p 


exeept under very unusual conditio: 


Loss of Strength Not Conclusive 


lat cast iron loses strength, w 


exposed to superheated steam at 
degrees, is not conclusively proved 
that that 


specimens taken out of cast iron fitti: 


most can be said is 


after one year’s or more exposure 


a temperature of 550 to 600 


deg 


have shown surprising irregular 


of strength in the same casting. |] 


there is nothing to prove that new 


iron fittings have not a great lack 


homogeneity. Irregularities exist 


every casting owing to the inability 
flow 


temperature. 


the metal to when cooling be 


a certain Furtherm 
the strength of a test piece cast fi 
taken 
part of the fitt 
heat. bt 43 -¢ 


mon experience to find variations 


a given heat can 


selected 


rarely be 
that of any 
the same 


cast from 


astings as well as variat 


Were 


into 


Strain in cs 


if texture any large, irreg 


casting cut small pieces, th 


riations of strength 
found to be 
p rte d 


demonstration of thi 


would probabl; 
quite as great as that 
this 


loss of. stret 


later on in paper. 


after long service with  superh 
steam does not seem either complet 
conclusive. 

the 


ctat 


brief 
features of 


description of 
the 


Avery 


sential Edison 








inuary, 1910 
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to make clear what follows. 


new part of the station is arranged 


help 


series of complete units, each con- 
»f one vertical Curtis turbine and 
The 
m line extends along the rear ends 
the the brick 
rk, four 8-inch steam mains 


ine ¢ 
t boilers set in pairs. main 


boilers just beneath 
vertical 
of 


of 


boilers) with 


the 


ecting each 


pair 


main line. Three vertical 
valves in- 
of the 


bend. 


ns discharge through gate 
fourth, at the 


valve 


l’s, and a end 


through a gate into a 
he first turbine units were provided 
ughout with cast iron fittings, which 
e ultimately replaced with steel fit- 


s. No expansion or slip joints are 


|. The main steam line (something 
103 feet long) is anchored at the 
ine end and is allowed to expand 
ly in a longitudinal or horizontal 
ction, carrying the lower ends ot 
vertical mains with it. The steam 


sure is 175 pounds, the superheat- 
generally amounts to 150 degrees 
r., although it is not constant. The 
al temperature of the steam varies 
1 500 to 580 degrees, so that the 
n line is changing in length from 

to time, thus moving the lower 

of the vertical mains back and 
th. A series of variable stresses 


consequently introduced into all 


ts of the pipe system, probably af- 
ing most seriously the T’s. It is 
aspect of the case, namely, the ef- 
of varying stresses upon cast iron 


high that be 


verdict 


temperature, must 


d before a sound be 


ed. 


can 
Failure of Castings. 


South 


were first suspected of failure when 


the Boston sta- 


castings in 
ly a year atter the turbine plant 


] of the 8 


been in operation 
6-inch T’s near the boiler showed 


one 


of deterioration, cracks appearing 


the junction of the offset with 
body of the T and in the flanges 
her fitting of the same dimensions 


was tak- 
Both 
and 
that 
that 


to the 


fail and 


months’ 


location began to 
after 14 


I’s were 


service 


cut testing 


up for 


results were so much alike 


given here, 


second 18 


sed 


the 
1 be 


as 


en exp the longest 


chemical analysis gave the follow 


Carbon, 3.47 per cent; manganese, 
per cent phosphorus, 0.366 per 
sulphur, 0.062 per cent; silicon, 
er cent The tensile strength of 
ieces taken from different parts 
T was found to be, 12,646, 14,- 
26,080, 27,270, 27,440, 28,280 pounds 
juare inch. There thus appears to 
been considerable variation of 


TRE FOuNpbryY 


strength in the T unless the first two 
results are errors due to some faults 
in testing. Not considering them, the 


four other pieces do not appear to in- 


dicate 


any great falling off in service. 
They are as near together as would 
commonly be found in cast iron from 
the same heat. The material was sup- 


posed to be a first-rate quality of air- 


furnace gun iron, which should have 
been good for 25,000 to 30,000 pounds 
per square inch, but no tests or analy- 
ses of the heat from which this T was 


poured are on record. 


Tensile Tests. 


l‘our test pieces cut from a larger T, 
14 x 12 x 8 inches, which had had about 















the same service as that from which 
the foregoing test pieces were cut, gave 
a tensile strength of 23,130, 23,480, 23,- 
Twenty 1 ; bolts 20 pit h circle 8, 
Ry 1 
eee ’ : ) 
o 4 
30 
7 | B 
“4 | paced 
< } + - No.1 
No.1. Faile4, A B, 
1,650 lt s. per eq. in 
No. 2 Failed, O D 
E, 3,100 lbs. persq in 





No.2 


Eight 1 ‘’ bolts: 10 { pitel circles 
. No. 3 Failed, F G 
R 1,500 lbs. per sq, in 
a \ 
ip 
Twenty1's" bolts 
17‘, "pitch circle ’ 
os \ \ 
1b’ “ 
Now 
Sixteen 14" bolts 20 
17%" pitch circle The Foundry 
TuHree Cast Iron Fittincs USsep 1N 
SUPERHEATED STEAM SERVICE, SHOV 
ING Pornts oF FTatture Unpbt 
HyprAvLic PRESSURI 
875, 24,170 pounds per square inch. Here 
again there was absolutely no proof 
that the material had deteriorated. 
Three test picces were taken, fot 


comparison, from a large manifold 
which had been seven years in service 
with saturated steam, d the tensile 
strength was found to be 16,413, 16,550 
17,000 pounds per square inch The 
nature of the cast iron was not known 
positively, but it was bought as air 
furnace gun iron. 

It was fully recognized in the first 
of the foregoing tests that, while the 
material might not have suffered in 
service, nevertheless parts of the cast 
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ing might have been weakened the 


expansion stresses. 


by 
For the purpose of 


testing this, two T’s were removed from 


the line and broken by internal hy- 
draulic pressure, thus affording a def- 
inite idea of the strength of the cast 


ings as a whole. A third casting, an 
L not previously in use, was added for 


The 


shown in the accompanying 


comparison. three fittings are 


illustration, 


in which the measured dimensions and 


the location of the fractures are given. 


The material was the same as that 
used for all the fittings of the turbine 
unit, air furnace gun iron, and _ the 
chemical constituents were probably 
about the same. The two T’s had been 
exposed to superheated steam of 578 
degrees Fahr. and less for fifteen 
months, or longer, and when removed 


had 


A careful 


given no indications of weakness. 


examination disclosed no ap- 


preciable distortion except in the faces 


of the flanges, which were no longer 
plane surfaces. There were _ several 
high spots that could not have existed 
when the flanges were faced-off. 


Description of Defective Castings. 


No. 1 was a 14-inch T with an 8- 
inch offset. The openings were closed 
by heavy cast iron plates fitted to the 


bolted. 
pre rduced by a 


flanges and The pressure was 


steam-driven, outside- 


packed plunger pump, and was meas- 


ured by means of a small conical safety 


valve, one-tenth of a square inch in 


area, and directly loaded by dead weight 


applied as the pressure increased. The 
indications of the small valve were 
constantly compared with a_ hydraulic 


gage previously tested and _ calibrated. 


The fitting broke as shown at an in- 
ternal pressure of 1,650 pounds per 
: 1 “1 . 1 
square inch. The plates covering the 
openings did not reinforce the T to 
any great extent, as the bolts were 
smaller than the holes and the joints 
around the flanges were leaking ap- 


occurred 


preciably when 


No. 2 fitting was an 8 x 6-inch T. 





It was broken in precisely the same 
manner as No. 1 and g way at a 
internal pressure of 3,100 pounds per 
square inch. 

No. 3 fitting was a 12-inch L. Its 
two openings were closed with cast 
iron plates and it was burst in the san 
way as the others. The joints prac 
cally gave out at a pressure of 2,000 
pounds per square inch, although the 
pressure was kept on for some minutes. 
For the second attempt to run the pres- 

re up, the bolts were set with a 
very heavy wrench, which ibtedly 

bending moment on the flange. 


The fitting finally parted all 
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root of the flange at a_ pressurt 


1,500 pounds per square inch. 


Test Pieces. 


four test pieces were cut from the 


larger To and broken’ under _ tensile 


stress Their dimensions were almost 
34 inch in diameter by 6 inches 

fillets. 
cold 


of 22,150 pounds per 


exactly 


between Two of them were 


broken and gave a tensile strength 


square inch, and 


two were broken at a temperature of 
590 degrees at 20,050 pounds per square 


The 


was maintained by 


inch. temperature of the latter 


means of a cylinder 


oil bath, the oil being placed in a large 


tube surrounding the test piece 


kept hot by a gas flame. 
No 


to the 


information could be obtained as 


strength and chemical 


the 


original 
would 
had 


com- 


composition of iron and it 


be impossible to prove that it 


changed either in strength or in 


is ground, however, for 


had 


mentioned gave as 


‘| here 
that it 


p sition. 
believing changed, 
smaller T 
28.000 strength 


pounds tensile 


specimen. 
Formula for Bursting Strength. 


\ comparison of the larger T with 
those tested and reported in the J’alve 
World for November, 1907, 


interesting light on the 


throws an 
Phe 


from 


subject 
formula there published as derived 


a very large number of 


iron and_ ferro-steel fittings 
taken as 
should 


of the 


Way 


basis for calculating what 
have been the 


l4-inch 1] 


bursting pressur 


This formula 1s 
D=ninside diameter 
I’ = thickness 
S=tensile strength 

multiplied by 60 
8=burstine 

inch 


pe cE Ge 
pre ssure 
square 

Taking the strengtl 


cast iron when h at 20,000) pou 


per square inch, 


T at 14 


1’, inches, 


diametet 


1 


che 
pounds pet 
lr actually 

did 


deterioration 


not seem 


[It is interesting to 


lnquire 


stress existed in 


Vice That due to the steam pressure 


was small when compared with the 


actual bursting pressure, but that due 


to expansion may have been serious 
The first T in the main 


Was lox ited t } et, bad 


in its effect. 
second 
inches, the third 70 
and there 


he anchorage, the 


was oO expan 


Leet, 
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off the 
Taking 


sion joint to 
the vertical 
[ for 


supp¢ Sith ms 


ease pressure on 
the third 


illustration, certain 


mains. 
purposes of 
can 


safely be made: 


a The lower flange of the vertical pipe 
moves in a horizontal plane as the 
main pipe expands and_ therefore 
the lowest point of the axis of the 
pipe moves parallel to itself. 
ie upper end of the vertical pipe is 
practically fixed The expansion 
of the main steam pipe thus puts 
an S bend in the vertical pipes and 
introduces large bending movements 
into both ends of it and into the 
T. The actual length of the pipe 
between its lowest flange and the 
upper end is 26 feet, but the length 
between the upper surface of the 
T and the upper end of the pipe 
is about 28 feet. 

The 


steam 


linear expansion of the main 
3 inches when heat- 
The effect of 


halved by 


line is about 
ed to 578 degrees Fahr. 
this is supposed to be cut 
the 
the 


de- 


ting the pipe short and springing 


flanges into place when making 


There is thus an_ initial 


the 


joints. 


vertical pipe. This is 
the 


much 


flection in 


overcome as pipe is heated and 


cafried as farther on the other 
side 

The the 
lower end of the pipe is then taken at 
The 


deflection of a 


value of the deflection in 


1.5 inches formula for the maxi 


mum beam fixed at one 


end and moved parallel to itself at the 


other end is 


H°=load in 
horizontal pipe. 

/ length in inches. 

I: =modulus of elasticity. 

/ =moment of inertia of 


pounds or push of the 


the 
The inside diameter of the pipe is 8 
inches and its thickness is 0.322 inches 
giving the value of /=72.5. E is taken 
at 30,000,000 
The 


then 


pipe. 


equation for the deflection is 


i] 


12.725 30,000,000 


and JI’ is found to be 1,288 


Thus if 


pounds 


the expansion of the pipe is 


exactly split by cutting the main line 
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lower end of 
The 


the §S 


the the 


the vertical mains is 1,288 pounds. 


short, push on 
point of flexure in 
bend of 179 
above the junction of the offset of the 
The 
moment in the offset of the T 
1,288 xX 
set up is 


1288 X 179 x 5 


contrary 


the pipe is about inches 


T with its main body. bending 
is ther: 
fore 179 inch-pounds and 
stress 
Mc 
SS we 
I 290) 
While this 


reliable on 





= 3,975 pounds 


calculation is 
the 


elastic curve of 


not entirely 
account of uncertainty 


as to the the vertical 
pipe, nevertheless it is a fair indication 
of the stress to be expected in this T 
when the temperature of the pipe reach 
Furthermore, it is made 
that the 


lessened by an 


es 578 degrees. 
under, the supposition expan 
sion of the pipe was 
initial pull and that all the joints came 
exactly fair before setting up the bolts. 
It is easy to imagine how serious the 
stresses might have become under actual 
inaccurate 


conditions of fitting. The 


one element of splitting the expansion 


is very uncertain, The foregoing stress 
might easily have been doubled, result 
ing in pulling the T quite out of shape 
and in setting up internal strains cer 


tain to weaken the material in places 


Use of Cast Steel. 


Under such conditions, it 
would generally be, wise to replace the 
T's 


steel which 
would yield more readily to expansi 


Was, 


cast iron with cast 


and which would be safer at much high 
The 


not to be 


stresses, reason for 
k St Sivnt 


iron 1s 


er tensile 


substitution ought 


of in such a case, if cast 


fairly. It is made because 


the 


judged 


it 1s cheaper on whole to replace 
than t 
Per 
much 


torm 


the cast iron with steel rather 


expansion or slip joints. 
the 


easier to 


put in 


haps steel casting is also 


take care of than any 


of expansion joint. The unreliability 


cast iron in sucha service has nothing 


t 


to do with the case; it is merely that 


the design usually adopted for st 


piping does not quite fit cast 1 


Cast Iron Valves and Fittings for Superheated 
Steam 


been many failures of 


HERE have 
cast iron 


piping 


valves and = fittings in 
steam of 


Che 


iron 


systems carrying 
high pressure and high superheat. 


irdinary, extra-heavy flanged cast 


fittings which are listed in many manu 


facturers’ catalogs as suitable for 200 


Inds) pressure and which have to 
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meet a close price competition, 


successfully carried a pressure per! 


as high as 150 pounds or more. \ 
doubt the 


steady 


valves can 
200 pou 


have 


fittings and 
pressure of 


but 


port a 


without bursting, there 


many failures when r 


heated 


carrying Suy) 


steam of lower pressure 
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These fittings are not too 





well 





pressure, and 





many engineers in 





trol of such matters in 






representative prefer to 





type 





their 





own parts rather than to 





the usual run of 





commercial, 





fittings. 
Probably on 


ability to 





caVvy 


account of the 





tised support a_ high 






these 





pressure, extra-heavy fittings 





valves have been used in a 






nstances for superheated work. 





i. short time, six months or 





even 





perhaps, cracks make their 


leak, 


nes grow 





valves 





seats become 





in length and 





ecome Sa) 





large in size and in 






hat the casting is removed from 
he 
\ few repetitions of this 





seem to justify the conclusion that 





ron is not. fit 





material for 
The 
used 








erature steam natural 





s steel, which is with fair, 







omplete success in many cases. 





Effect of Repeated Heatings. 





It is known that cast 





iron will 





1 repeated heatings and 







ften observed in the ordinary 


When the bar 1s first 


expands and cools as it 





ate bar 






ut if the temperature has been 







the bar will increase in length. 


second heating, a further 1 


takes place, followed by 


AS a 


traight, flat 


many 














consequence the long 
























































grate warps and 
e wisdom of MeClave'’s rule, 
ur long lines of metal away 
( 11ré 
This subject of growth has 

















eated very thoroughly by 














urnal of the Franklin 


uary, 1904 Mr. 


is samples to 


Institute, 











Outerbridge 






redness or 





eratures 





greatly exceeding _ that 





vhich a 





steam-pipe fitting 1s 





ried by the writer with two 







ne of an cast 





ordinary 





cond of a high = grade cast 


itself 





vhich has 





proved capable 





rrying superheated steam and 





hich a detailed -analysis is 





ter in this paper. The 





ere each 6 inches 


long and 1 
Chey were 





diameter 





nked T< Over 
and 
in the ai \ 


isured by micrometer 


night, 





were allowed 





slight 





growth 





Was 





( ich prec 
Vhis 


three 





treatment was followed for 






nights and the growths 





easured There was an increase 





suited 
for permanent work of even 150 pounds 


stations of 
design 
trust 


extra 


adver 


steady 


number 
After 


appearance ; 
loose, cast 
surface cracks 


number 


experience 


high-tem 
substitute 


even 


grow 
coolings, 
straight 
heated 
contracts ; 
high, 
With 
increase 
others 
single, 
proves 
“Keep 


from 


bee i 
Outerbridge 


his excellent paper published in the 


heate d 


aboy e, tem 


subjected 
\ rough experiment on this line was 
samples, 
iron and 


Iron, 


given 
two samples 
inch 
place d in 


reaching 
found 


were 
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the length of each of the samples, the 


high grade iron having increased in 


length slightly more than did the or- 


dinary iron. The experiment so far as 
it went tended to show that the growth 


of cast iron does not necessarily unfit 


it for the usual degree of superheat 


in power house work. 


Use of Brass Castings. 


Many grades of brass will crumble 


when heated in a forge to a_ barely 
isible red, and are quite unfitted to 
support any stress at such a tempera 


ture. But this characteristic in no way 


unfits very ordinary cast brass for sat- 


urated steam work, and one should not 


hesitate to use a valve of cast brass 


up to 3 inches in diameter for 150 


pounds saturated steam pressure. Three 


inches is not usually exceeded because 


— 








LINE AT 4A SHOWS 


HEATED St! 


brass bodies expen 


\rticles 


publications 


have appeared in various 


showing the disability of 


cast iron, tensile tests being made be 


fore and after the use of 


ttings of 
ordinary iron. Cases of bronze seats 
dropping from valves were cited and 


it was not 


dificult to prove that some 


thing better than ordinary cast iron 


was needed for steam of 180 


pounds 


pressure and 250 degrees superheat 


These failures 


came from two causes 
In the first place, the iron itself was 
not of sufficiently good quality and, 
secondly, the parts were not thick 
enough The static stress probably 
did not exceed 1,000) pounds in the 


bi dy ‘ 


important 


static stress is not the 


but the 


load 


which  fittin 
support 


Stresses from expansion and contrac 


within and without the casting and 


tion 


stresses from pulling up joints no doubt 


greatly exceed the static load even in 
pipe very carefully erected The trou 
bles are aggravated by the action of 


the steam, but it is proved 


that the steam or its high temperature 
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will of itself start cracks in a properly 


designed fitting. 
The ordinary 
flanged T, 8 


has a 


commerical, extra-heavy 


inches inside diameter, 


body 7 inch and flanges 15% 
thick. It is 
iron, having a tensile strength of 
18,000 pounds. Such a 


with superheated 


inches made of common 
about 
fitting will fail 
steam at 175 pounds 
pressure and 200 


Within a 


have a 


degrees superheat. 


year the inner surfaces will 


network of cracks, some of 
in depth = till 


the body Che 


which will increase they 


extend through flanges 


holes 


will crack outward from the _ bolt 


and the fitting will become not only 
leaky, but dangerous as well The 
writer has observed just such castings, 
an analysis of some of them being 


given later in this’ paper. Similat 


effects have been 


, , 
experienced DV a 








( 
oF A 10-INCH, Stt [TING IN SuP 
\M SERVIC! 
great many steam users 1] fittings 
ire imherently weak to begin with, s 
that the failures di p that 
heavier fitting of better iron is unsuite 
for superheated stean 
Failure of Steel Fittings. 

Within the experience of the writet 
steel fittings have failed with super 
heated steam Out of 25 steel g 
valves, 6, 8, and 10 inches in d 
not more than four were fairl g 
after one year's” service, tl bodies 
themselves yielding « g ik 
badly. Some defects in tl castings 
developed, allowing steam to pass 
straight through the walls, whe they 
left the foundry Som f s e 
fects were such that the fittings and 
valves could not be repaired In some 
cases, seats were scraped in once or 
twice and holes were plugged up or 
patched, but the material would not 
have been satisfactory without this 
working over Yet all these stings 
were heavy, materially thicker than the 


commercially extra-heavy cast iron prod 


uct, and had passed rigid inspection 


200 


line at 
after 


steel fitting; the 
A showing a defect developed 
The line does not 
through the casting, and no doubt the 


a 10-inch 


use. pass clear 
piece was amply strong to resist rup- 
even after the fault 
Some of these fissures went 3 
back and were 5 inches broad. 
large opening in a shell is objectionable 
for there are blow-holes enough adja- 


ture developed. 
inches 


Such a 


cent to.it to pass steam in large quan- 
Some fittings of this kind were 
the 
others were plugged or patched. 

No doubt a 
casting is able to withstand highly sup- 


tities. 


removed from line entirely, while 


thoroughly sound steel 


erheated steam. There are several con- 
nected to the system under discussion. 
So far as it has been possible to ob- 
serve, superheated steam does not of 
itself initiate defects and it is not sup- 
posed that the sound metal undergoes 
a change, either chemically or struc- 
But 


fect, superheated steam is much more 


turally. if there is an initial de- 
active in bringing out the objectionable 
that defect. It 
material 
part of 


through 


features of well 
be that 
and 
suffers some _ sort. 
This add to the 
strength of a casting but it may serve 
to stop up holes if atiowed to lie un- 
disturbed. 


may 
within 
the 
change of 


the the body, 


not a actual metal, 


material does not 


Gun Iron. 


It wouid 
better than 


desirable 


that material 
the ordinary 
for high temperature 
work. Such a material is found in gun 
iron. 


appear some 


steel casting 


was 


Gun iron is nothing more than 
a high grade cast iron, which any first 
class iron foundry can produce. In the 
days of the smooth bore cannon, a few 
foundries that it pos- 
sible to produce an iron having a ten- 
sile strength of 30,000 pounds or more. 
The specified it 
guns and it was called gun iron. Prob- 
ably a tensile strength of 30,000 pounds 
is not needed in steam fittings, but iron 
of that quality is well adapted for 180 
pounds 
heat. 


discovered was 


government for its 


steam with 300 degrees super- 

From such observations as have been 
thus far possible it appears that cer- 
tain liable to 


present in 


elements in the iron 


trouble 


are 
cause when excess, 
and perhaps the worst of these is sili- 
con. It is at present gofng too far to 
that 
fail and that every low silicon iron will 
but 


toward 


say every high silicon iron will 


there is much 
the 
surmise. In 


prove successful, 


evidence pointing correct- 


ness of such a any event 


iron of low silicon, low 


and 


phosphorus 
other words, 


iron—has proved successful. 


low carbon—in gun 
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The following analysis shows the 


character of a casting which failed at 
250 degrees superheat: 
Per cent. 

Silicon 

Sulphur 

Phosphorus 

Manganese 

Total carbon 

Combined carbon 


A second failure developed in this 


iton: 


Per cent. 
Silicon 
Sulphur 
Phosphorus 
Manganese 
Total carbon 


In each of these cases a sample was 
taken by drilling a hole straight into 
the after the part had been in 
service a year or more and was in bad 
condition. 


body 


The following analysis is of an iron 


that has been successful in every re- 
spect for four years under 300 degrees 
superheat : 

pees Per cent. 

Silicon 

Sulphur 

Phosphorus 

Manganese 

Total carbon 

Combined carbon 

The latter sample is from an 8-inch 
valve and it is tight today, no repairs 
whatever have been made upon the 
valve during the four years though the 


bonnet was taken off once to permit 
The outer sur- 
face of the valve was covered with 85 
per cent magnesia insulation, 414 inches 


thick. 


internal examination. 


The inner surface appeared 


sound; a microscope revealed no cracks. 


The unfinished sur- 
faces were struck several sharp blows 
with a ball-peen hammer, a hand chisel 
was driven straight at the surface and 
some thick off 
the rough portion. If the metal had 
suffered to such an extent as cast iron 
is supposed to suffer, some of the de- 
fects would have made themselves man- 
ifest. After these treatments the valve 
was reassembled and has continued to 
perform its work properly. 


or other defects. 


chips were cut from 


Foundry- 
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men not afraid to 


produce this iron. 


are attempt t 
No difficulty what 
ever was encountered in securing bids 


for valves made of the _ following 


mixture: 


Per cent. 

1.40 to 1.60 
0.20 to 0.40 
0.06 to 0.09 
0.45 to 0.75 
3.00 to 3.25 


Silicon 
Phosphorus 
Sulphur 
Manganese 
Total carbon 
It will be noted that the percentages 
silicon and phosphorus are low. 
There is of course a decided advan 
tage in depending upon chemical analy 
sis for determining the 
A hole can be drilled at an 
the actual fitting and a fe, 
grams of sample secured. Very fey 
of us are willing to destroy a fitting 1 
obtain a test bar, and test coupons cas 


Suitability < 
fittings. 
time in 


in the foundry may or may not repr 
sent the actual piece. 

Superheated steam was in commer 
cial use in Europe before the practic 
had gained its present hold here. 
land and 


Eng 


Germany were using supe 


heated steam 20 or more years ag 
The writer has 


ject 


not discussed this sul 


with engineers from abroad, bu 
wishes to quote briefly one who has. 

FE. D. Dickenson, of Schenectady, o 
a recent trip abroad asked a grea 
many manufacturers whether they used 
steel for superheated 
received a negative 
When the manufacturer wa 
questioned in regard to his iron mix 
ture he shrugged his shoulders and _ ré 
plied that he made iron fit his 


needs, be it gas cylinder 


their work and 
reply in each it 
stance. 


his 
engine 
steam pipe. 

It was 
that 
not do for 
manufacturers 


the 


steel 


not author’s intention t 
quality will 
superheated work. Som 
are putting out fittings 
of open-hearth, steel which are doubt 
less good; but any foundry can mak 
gun iron if it will, and delay and w 


certainty will be decreased by its use 


state of good 


Effect of Superheated Steam on Strength of Cast 
Iron, Gun Iron and Steel 


HE object of this paper is to de- 
T scribe some experiments made to 
determine effect of 
cast 


the super- 


heated steam on iron 


and steel. 


iron, gun 
From each piece to be testea 
two tension specimens were made, one 
to be subjected to the action of super- 
heated used in 
strength of the 


piece. All of ~he specimens were made 


steam, and one to be 


obtaining the original 
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with screwed ends in accordance wit 
the specification prepared by the Amet 
can Society for Material 
The tension tests were made on a 100 
000-pound Olsen 


specimens being screwed 


Testing 
testing machine, tl! 
into. spheric 


holders attached to the heads of tl! 


testing machine, thus insuring a straight 


tension pull without any bending. 








= 
aD 
| 
2 
—_ 
Zz 
< 
= 
be 
a 
ta] 
eo 
72) 
= 
< 
a 
o 
Q 
Zz 
=) 
© 
te 
tl 
x 
i 


~] 
2 
= 
2 
§ 
| 
n 
© 
v 
P| 
v 
£ 
a 
Py 
a 
n 
£ 
© 
= 
a 
~ 
. 
4 
| 
5 
2 
r 
3 
se 
g 
5 
5 
2 
§ 
e 
3 
12) 
a 
] 
& 
i 
© 
2 
= 
3 
r-| 
© 
E 
e 
a 


publication. 





‘OGL ‘SUVONVE ‘ANGNDO.] AH ‘89 ‘ON LAaHS VAVC 





*pestazunoous Ajjensn 


PIUSJSIS91 Ysoj"eaiB 39y}, UO pPaseq St 3/qe} ‘QOURISISAI JO sSuOonsOdoid yo ssa[pIeBos 
‘ejodns ay} yim a1qeuteyqo AQuaioyye Zurjaw soyFiy 94} JOF YDIIIOD 9 ][IM BUINJOA 39YyY Usq} 
foyqey ayy ur yey} 0} 24} sNpat 07 AjjUaoYjns pue ‘ejodnd pue samolq 
uwsamjoq adid 94} Ul poJissur 3q pjnoys 9383 4yse\q V aALIp 
0} peitnbsar Buraq 19mod dioul Ul sjjnse1 pue Buimoy st se yonut 00} yeYI Sayeoipur yt ‘aaoqge 


UIAIZ SI UR} SS9[ 9q P[NoYs dinssaid sre ayy JI ‘s19MO[G VSay} JO DUO Bureysur 193; y—'9}0N 


aya se 


UdAIB samod paso)o 


‘payioods st ueyy, samOoly 9Y} 





00¢*z 
00¢'z 
00¢€ ‘Z 
002 Z 


002‘Z 
002°2 
oot'z 
000°Z 
000 Z 
606'T 
006‘ 
006‘T 
00g‘ 


cZ9°ST 
ose’et 
OcS*cl 
OFrt‘OL 
06£°8 
O10'Z 
oge'’s 
Olly 
Or6'f 
0162 
U87'Z 
Ors'T 
£60'T 


cSZ 


O8 

OLS 
S6S°2 
O88°Z 
Ore 
OST + 


os'9ol 
0Oz7'9I 
99ST 
00ST 
fev 
OZ ET 
OO'eT 
S7‘cl 
S8'IL 
oF Il 


OOF ST 


0os9o’9 
09Z°S 
OF0'¥ 
O6r'e 
066°2 


009 19 
OSZ'9S 


) 8b 


o£9'°92 
Oso'lz 
OZT'9L 
096°E1 
09611 
086'8 
O8P'9 
Och b 
060°¢ 


~y ye 


68I°T 
6Ul'T 
$S6 
ris 
S89 
996 


OIG] ‘AUVONVE ‘AMGNDO. AN ‘Zo ‘ON LAIHS viva 





‘aJOW JO S9IUNO gy JO soiNnssoid 
sulonposd ‘posn st ad} dinssoid ay} soovuINy [IO JOF svIIZYM—Potsivd o1v soouNO 
by 0} ¢ SV MO] SB SoiNnssoid PUL ‘satdAN} YOUI-p OF ¢ Bulavy sadvuany ay0d 
JO [vod JOF PopusWIWOdIII A]jeNsN st JoMO]q jo 9dA} OUINIOA Uv ‘o[duIeXxd JOY 

SJOINJOVINULUE VARY PUR AT[NY 
‘IOMO[G WO} IdIVYISIP 


‘AiJv9 0} Sodinssoid pur 


AjNp 94} PUT[INO OF [JOM st yt JIMOTG BulsapsoO Uy 


Spoods puswwodsos 


JO JojyoWeIp Jodoid dy} st YydiyM ‘soydut g puy ¢ pur 


= 


Jopun “saoge 21Ge} OF J9Jdy 


poproy UU i) Joputt 


WYySi1o0} OS fyout-7 puy ,csojawmviq, sioAnyT 


"SorOAN] 


YIul-7 SuLAvy So OAL 10} JIMO[G I2/qGvyins Pv ‘uolyeUuRldxy 


poque 








1D0]9A ITV 


‘adid ur A}190 


*sayout ‘adid so 1ajouIeIg 


*sayout 


*ya]JNO Jo 19} 9WIeIGG 


*19MO[G PALIP 0} 
paimnbas 1amodassioy axeig 


Jad 11e 430% 


d1Iqnd ‘samo Jo Ayloede+y 


aqnuru 


‘your s1enbs 19d 


saouno ‘padnpo.id sinssaig 
‘ajnutm = sod suon 
-N[OAdI ‘1aMOTq Jo paads 


“yout aienbs 


Jad saouno ‘ainssaig 


*patinbaz 


aynurut tad sre j9az OIqny 


‘inoy tod 


spunod ‘Aj}1oedes Suna 


SI1IAN} [BIOL 


‘soyout 
jo sJaquiny 


> 


*sar9Any 


aisenbs ‘eau 


asenbs 


*Butuly apisul jo eaiy 


*sayoutr 


‘BULUt] ApIsUr Jo 19}9WeIGG 


*sayout 


ip 
4 
v 
i¢ 


mo wo 


¢ 
¢ 


ots 


9 

i 

i¢ 

£ ¢ 
SOYOUL SIYIUL “SIYIUL ‘SIYOUT “SO9YIUT “SIYIUT ‘SOYydUT “SayduUI “SAYIUT “Say UI 
‘adid ‘adid ‘adid ‘adid ‘adid ‘adid ‘adid ‘adid ‘adid ‘adid] ‘19}0 
JO 1djo jo 49j9 jo 419}9 Jo J9j9 jo Jojo jo Jojo JO Jojo JO JoJo JO JOJO JO Jojo -uleIp 
-UvIq, -WIvIq] -WrIq, -WeiIq -weiq -weiyy -Wweiq -ulriq -Wriq -weIqg}/asaAny 


“a 


I¢ 
~ 
C 
c 

‘ 


Z 
J1 


I 
f 


NA 


‘soyoul 

















"1IMOlT 





‘uody] 








"So19AN 





*gjodny 











‘AOIAMAS VIOdNS 
4Od SHAMOTA ANNSSAYd TAALS AO ATAVL ALIOVdVO 





Or v 
Joqunn 











‘SSHOVNANA ANV SHOAOA AOA SAdId AO SAZIS 








te-book form. 


in no 


hes, and may be readily bound i 


inc 


-~ 
‘ 


into two sections, 5 x 


Note--This sheet may be cut 











anuary, 1910 








he specimens to be subjected to 
rheat were placed on a wire grat- 
ing suspended at the center of a 12- 


iron pipe about 3 


d 


feet long, sup- 
brackets. The 
blank flanges. 
a small pipe, a 


horizontally on 


were closed by 
m was supplied by 
at low velocity being maintained 
ll The of the 


was heated by Bunsen gas burners 


times. under side 


Thermometers, in wells reaching down 


e grating on which the 
the 


team, the pressure being read from 


specimens 


placed, gave temperature o1 


am gage on the supply pipe. 
r the 


ve gage 


i, 
super- 

the 
Fahr. 


Fig. the 


the 
pounds 


tests plotted in 
pressure in 


93 


temperature 660 degrees 


g pipe and 


was 


l 
ge 
gas flame was extinguished at 5 
The 


Fahr., 


and lighted again at 7 a. m. 


rature reached 660 degrees 


1 a. m. and by 5 p. m. would be 
igh as 700 or 720 degrees Fahr. 
Steam) was kept in the superheater dur- 
ing the night. The total time these 


nens were exposed to superheated 
was 260 hours, and the exposure 
460 A 
iron is 


hours. 
tested 


turated was 


the 


steam 
1 analysis of 


Table I. 


g in 
Semi-Steel Mixture. 


2 the 


82 pounds 


the tests plotted in Fig. 


pressure Was 
of 


These 


ge gage 


amount superheat 


Fahr. 


the average 


390 degrees speci- 


were subjected to superheated 
for 520 hours, and to saturated 
for 920 hours. A chemical an- 
of three of the semf-steel spect- 
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This 


200 pounds 


mens is given in Table 2. semi- 


steel was made by adding 


of steel to 1,500 pounds of cast iron. 
The of the 
{otal carbon, 3.37; graphite, 2.44; man- 


analysis gun-iron showed, 


ganese, 0.34; sulphur, 0.11; silicon, 1.65. 





20! 





strength of 148 per cent. Fig. 1 and 
Fig. 2 show that gun iron loses 
strength, Fig. 1 showing a loss of about 
3.5 per cent, and Fig. 2 about 2.1 per 


cent. The tests on semi-steel show an 


average reduction of strength due to 
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Fic. 2—BrEAKING Loaps oF GuN IRON, SEMI-STEEL AND Cast IRoN Test PIECES 


SUBJECTED TO THE ACTION OF SUPERHEATED STEAM 


The composition of two of the rolled- 


steel pieces No. 26 and No. 27 was as 
follows: 
Phosphorus, Manganese, Sulphur, Silicon, 
Percent. Percent. Per cent. Per cent. 
No. 26 0.85 0.73 0.026 0.026 
No. 27 0.116 0.90 0.0352 0.031 


In Fig. 1 and Fig. 2 the open circles 





represent the ultimate strength per 
square inch of the original specimen, 
Table I. 
CHEMICAL ANALYSIS OF CAST IRON 
SPECIMENS, FIG. 
i ¢. 2.4 
esas eb #5 
Se CS aA A 
Cast iron, Gibby 
foundry ...... l ).37 1.88 0.05 
Gun iron, IIunt 
DU -ecumeaws 0.41 3 ».60 0.24 0.54 0.00 
Cast iron, Broad- 
way foundry 3.34 2.84 38 2.26 0.09 
while a full circle on the same ordin 
ate gives the strength per square inch 


of the comparison specimen which had 


subjected the action of 


heated 


] 


been to super 


steam. By figuring the per cent 


in strength in each specimen and 
taking the 
cents it appears that the 
the 


95 


SS 


then average of these per 
cast iron from 
Fig. 1, lost 
of the Gibby foun- 
The cast iron of Fig. 
Waltham 


apparently 


Broadway foundry, 


ner 
pe i 


that 
dry 24 per cent. 


cent; 


2 came from the foundry; 


here there is a gain in 





to the of about 0.4 


per cent, four out of six pieces showed 


Table II. 


exposure steam, 





CHEMICAL ANALYSIS OF SEMI-STEEL 
SPECIMENS, FIG. 2. 

a ; ~ 

et Bs as - 

x = j a 

ae 0.11 

0.24 0.35 0.11 1.91 

0 61 0.44 0.49 2.62 
quite a reduction. If piece No. 154 is 
not considered, the percentage reduc- 
tion of strength would be much greater. 

Four grades of steel were tested; 
two pieces from a bar of 65,000 to 


70,000 pounds tensile strength, two from 
a bar of 75,000 to 80,000 pounds ten 
sile strength, two each from three bars 
of about 90,000 pounds ten strength, 
over 100,000 
The 65,000 to 
loss of 18 


sile 


and two from a bar of 


pounds tensile strength 
70,000-pound steel showed a 


per cent due to exposure to the steam, 
the 75,000 to 80,000-pound steel a loss 
of 19 per cent, the 90,000-pound steel 

loss of 1.5 per cent, and the 100,000 


pound a loss of 24 per cent 


While one is not justified in drawing 


many conclusions from the results of 
as few tests as are quoted here, still 
it is evident from Fig. 1 and Fig. 2 
that the metals tested have suffered a 
loss in strength due to their exposure 
to the steam. 


_~ ENAMELED CASTIRON SANITARY WARE- VIII 


The production of sinks and lavatories with a discussion of the 


various designs and the difficulties encountered in their manufacture 


BY DILLEN UNDERHILL 


INKS and _ lavator Fig. 1. When making a sink pattern, The corners are curved to about 
ies, as well as a wood form is constructed, and on inch radius, and in many cases they 
other enameled this is formed the lead pattern from frequently filleted on the inside 
ware of a small which is made the iron master pattern, rounded off on the outside. 


size, are classified the latter being used as the model for Making the Pattern 
under the general the iron working pattern. The lead, When susie the lead " sie 

. : > le attert 
heading of “small master and working patterns are prac- . 

a ciao ; 8 I ‘ di ‘metal model should be made _ for 
ware , in contra tically duplicates, with the exception of : 
in as : outlet, and from this a white m 
distinction to bath shrinkage allowances. The drain outlet 


ott os ‘ . ~: . 
tubs, which might jn Figs. 1, 2 and 3 is shown at A. Its 


be called “large Jocation is largely a matter of judg 


pattern is made, which should be 
dered to the lead pattern. This m 
—— : igs pattern should be used as a_ stan 
ware nh prac ment with the manufacturer, and it is. ee : e 
ot Papa for all sinks. For finishing the 
tice, NOwever, they generally conceded that sinks that have é 
: pattern, a fly cutter, set in a boring 


are mereiy styled by their commercial 


their outlet in the center, as shown in ith 4 a iiss ail “a 
ss . oe . Cae eas: : ) ( ye Sse¢ a 2 yr O 1¢é 
term, as they are practically the only large aig 3 are easily damaged, especially ee ne x slate ey 
articles made of cast iron for sanitary Sates ' a : i side of the outlet, thereby retaining 
' rine = i anitary when dropped, as the outlet projection ihn ck ae ie ak Son 
use ee , facturers fave ho i outlet of standard size, anc suring 
- \ few manufacturers fave, how will strike first, shattering the enamel. $ =. Be , 
ever, added to their lines, combinations  -p ; : ‘ ee perfect fit for all the brass sink sti 
Hiss a ae tats The location of the outlet projection in oe nai 

af eocalled “small ware” such oc the : : . ers. Similarly, by filing the outlet 
- ice Ree Bi ‘© the center of the sink makes the bot oe ; : er 
integral, roll-rim sink with a § doubl : ._. uniform thickness after the insid 
ea hig z ee wee tom a sort of a drum head, and ii ; 
bored out, and using the gage desc1 
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rain board cast in one ce, and the | . : : 
drain board ca piece, and the there js any enamel not firmly united 
ree ae ash “AVS hic? are » . 
three-part wash trays, which are made 4, the sharp corners of the outlet it : 
in one section The weight and enam i : the outside of the outlets will 
: * tee) nen eee will craze or crack. For this reason vinci: “Willa: Taleieiiiiaaie: ani: “iigietininag 
oy Se ae ee nen ee nae ; oO i Ss Ss ga ACCUTA 
eled surfact f the combination cast the outlet is placed at the end, as , : : 
ings are about equal those of the % ; for the yoke for holding the lea 

ial ‘ens victuals '© shown in Fig.l, or as close as possible 
bath tub of medium siz hese, how- as | a > securely. 
to one side, as shown in Fig. 2. , 7 

ever, are specials, and the demand _ for = Sink With Overfiow. 

them is too limited to place them in a Each size of the ordinary — sink, \n ordinary sink provided wit! 


distinct and arate class shown in Fig. 1, is given a certain pre overflow is shown in Fig. 2. This 


determined weight, and the foundry not made in all enameled ware f 

Flat Rim, Cast Iron Sink. man is supposed to keep to this weight dries, inasmuch as the outlet is 
Plan and sectional views of an ordin in addition to maintaining an exact tomarily located in the center of 
ary flat rim, cast iron sink, which is size and uniform. thickness [he rim sink, Fig. 3. The overflow - sl 
manufactured in larg uan , botl is about 1 inch wide, while the metal in Fig. 2 necessitates the use of ai 


enameled and = unc: ; “a own thickness ranges from 14 to 3/16 inch. ceedingly long dry sand core and 
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Rim SINK PLAN AND Cross-SecTION OF FLAT Rim SINK PS 


vipeED With AN OVERFLOW 




















s 





rally 
with difficulty can it be 
pla 


aturally be 


( 


lanuary, 1910 


the losses are heavy, as_ only 


held rigidly in 
sink 1 


sold at a very Iow price, 


ce. The shown in Fig. must 


1 the one provided with the overflow 
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Notwithstanding these openings the 
backs are frequently warped out of 
shape, and must be straightened under 


a screw press before they are annealed. 


This casting is of uniform thickness 



































nnot be sold at a great advance, and throughout, except at the top at F, Fig. 
r this reason the sale of the latter 4, and at the ends. An enlarged sec- 
Cc > B 
/ / B 
E E 

| 

| 

| | 

| 

ail The Foundry 
Fic. 3—PLAN AND SeEcTIONAL ViEWS OF ROLL RIM SINK 

ype is frequently discouraged. Over- tion showing this gradual tfncrease_ in 
ws on. sinks are, however, getting thickness at the edge is shown in Fig. 
be a scarcity, as a sink was never 6. The supply pipe openings G = are 

ntended for a lavatory. made with cores and the back, as 

F . shown, is 12 inches high, which is prac- 
Roll Rim Sink. ; a 
tically adopted as a standard for this 
The roll rim sink, shown tn Fig. 3, ¢lass of work. 
an evolution from the plain sink, 

nd when the two are placed side by Lead Pipe Connections. 

de the latter suffers by comparison. Lead pipe connections are made _ to 

\n enlarged section of this rim is the outlets shown in Figs. 1, 2 and 3, 
own in Fig. 5, and it will be noted 
it the thickness increases gradually SS 

ntil the maximum is reached at the 
iter edge. The roli is about 134 or . 

? inches in diameter for the enameled X 
rface, and the thickness averages \S 
m 3/16 to ™% inch, as shown. This ; 

type of sink has cored, oblong open 
vs, B B, through which the = supply 
pes are led, and the four rectangular 
sses, C C, are raised to give contact 

with the rib D, Fig. 4, on the back ot 

sink when drawn up tightly by 
ts passing roug snings EE, — ; 
ie pene through Wied S ; Fic. 5—ENLARGED SECTION OF ROLL 
xy. 3, corresponding to those in the Riat 
Al 
D, Fig. 4. The back, shown in Fig. 

4. is a separate section, and the rib D and these connections are made by ex 
cast solid with the exception of the tending the end of the lead pipe to fit 
red openings, which are necessary to over the outside of the outlet, the lead 
vent the casting from warping both pipe being drawn up tight against the 
the mold and in the enameling ovens. outlet with a circular yoke Kor ac 

F 
r( 
G D 
The Foundry iy _* 
Mic. 4—Front Exvevation anp Section oF Rott Rim Sink Back 
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complishing this, four countersunk open- 


ings are provided for the upper rim 
of the outlet, two for holding up the 
yoke and two for holding the brass 


strainer in place. This lead pipe con 


nection is considered a poor one, and 


some concerns have been contemplating 
the the 
let, so that a bushing can be used sim- 
to, the 


lavatories which 


a change in small end of out- 


ilar or is 
to 


can 


same as used on 
p< SItIV e 
fact that 


brass 


a more 


The 


this 


connection be made. 
would 
to 


the 


purchasers expect 


connection be 


of 


furnished free 


sink, 


has deferred its adoption 


Or as 


a part as a strainer 


now 


iS, 
Integral, Roll Rim Sink. 


Fig. 7 and 
sectional 
sink, the 


in 


In are shown plan cross- 


views of 


back 


section. 


integral, roll rim 
and the sink 
Sinks of 


in heavy demand, especially 


an 


being cast 


one this type are 


for installa- 


and in office 


of 


homes 
roll 
illustrated 


modern 
The 
that 
back 
shown 
part of 
of the 
Wall 
described 
vember, 1909, 
A A, 
containing a cored 


B B to 


tion in 


buildings. rim is a similar 
section 
the 
to the 
back 


rib 


as in Fig. 5, 
construction 
Fig. 6. As 

sink, the 
two-piece sink 


similar 


and is similar in 


in the 
the 


one 


is a rear 


and rim are 

to 
No- 
the 
added 


the 


to 


not utilized. hangers 


those in THE Founpry, 


used ti recely ec 


\ lug 


opening 


are ) 


lugs Fig. 7. is also 


at 


sink 


cor- 


ners secure the the 
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6— ENLARGED 


I 


oF Rott Rim 


] 


i, 


all 


suitable 


Ww In case brackets or lugs are use¢ 


lugs with cored openings 


+ 


are 
of th 1 


Th 
and 


without 


the bottom 
sink 


being made 


cast on Same 1s 


e 


integral is neat In appearance, 


piece, Is 


her 


in 


one 


a joint, and can, therefore, be easily 


kept clean 


Sink With Drain Board and Apron. 


Plan, front elevation and_ sectional 
views of an integral roll rim sink, 
with a drain board and apron attached, 
are shown in Fig. 8 The back is ex- 
tended and is jointed to both the drain 
board and the sink In addition, the 
roll rim extends 4 or 5 inches below 
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D are cored out for same has been jolt or jar rammed 
the sink to the wall the flask Inasmuch as a_ sink 
seieahle , aL ree and . : } wedge-shaped in the cope, the sand 
ae — ; Molding Flat Rim Sinks. scattered away from the center 
is taken across the drain board, which Many sinks are molded in the ordi- sides instead of being compacted, a: 
shows that uniform metal thicki i two-part wooden flasks. The price when the 
preserved V1 eT tl ll Tessiol are t whicl 


al 


cope is lifted away the sar 
1 ordinary enamefed sinks, Fig. falls loose from the sides of the fl 


Molding Sinks in Two-Part Flasks 


At the present time the majority 





foundries mold sinks, shown in Fig 
by hand in an ordinary two-part flas 
[he metal pattern is made and 
rammed up on a wood match-plate. J 


inake all sizes and styles desired by tl 





trade, requires about 150 patterns. TI! 
in itself is a big item of expense, ar 
to provide machines for all of th 
individual patterns, would incur a sti 





greater outlay. The greatest demand 





for sinks approximately 20 x 30 inch 
in size, and the machines in use hay 
been devoted largely to the producti 





of sinks of these dimensions. Tl 
Rott Rim 


mold is made and poured in revers 


manufacturer 
level as sash 
foundry. They are in heavy 
foundries are now 


ing machines 


gre: fonomies over hand 
yr methods. The writer ha ' 


imented 





ote 
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that is, the bottom of t 

the cope. Two flat spruc 

e acting as the runner ai 

as the riser. The nose 
sprue is about '-inch thick a1 


‘hes long, and fits in a raised sl 





bottom and on the outside 


This slot is either cast as 





the pattern, or brass strips 


on in its place. 
Repairing Patterns. 


requently a pattern wears down fr 
ant use, or possibly it may be fil 
In such cases consideral 
be effected by cutting int 

1/16 inch and_ riveting 

pattern. This, ho 


neatly and w 








ave the patte: 
V cutting down into the origi 


pattern gives the sheet brass a_ thick 








inuary, 1910 









at the edge that it will not 


up and make a ridge or tear the 


SO 





ld. This hardly applies to a_ plain 


k, but bath tubs, roll rim sinks and 
atories are frequently repaired this 
y, and good results have been ob 
ned therefrom. Naturally, a_ pat 
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Parting 
10—SectTionaAL View oF INTEGRA 
repaired in this way will not give 
service of a solid cast iron pattern, 
he strip of brass in time will be 
e loose as a result of the con 
ramming. 
r attaching the brackets and lugs 
ath the sink, lugs with slots are 


on the patterns, and in these slots, 
containing cored 
d. The left 


when the metal is poured into the 


openings are 


tins are in the sand, 


l, unite with it leaving a_ cored 
ing. This is common practice on 
plate and other small work, but 
other foundries could use these 


» advantage. 


Molding Sink Backs. 


e backs are frequently made on a 
ling machine of the stripping plat: 
A cast iron frame is made having 
ntral rectangular opening almost as 
as the back. The parting follows 


rder of the letters B,C,i%, and fF 


4, and the point 4, a few inches 
v, istakenas a pivot, the pattern 
ping down through the frame at 
nd F, using -l as a center his 
the ledge C so that the drag can 
fted away without tearing the sand 
movement is accomplished by one 
operating a single shaft below 
pattern, which has either a cam « 

attached to strip the pattern 


when reversed, holds the pattern 





lace for ramming The cope 

* on a plain match plate and ts 
off by hand These machines 

nexpensive as they consist only of 

lid frame with the locating pins, 











Ror 





and the simple operating mechanism de so that a bottom board can be dis- 
scribed. As the line of sizes of backs pensed with. The parting for the left 
required by the ‘trade is not large, it half of the cope is varied to suit the 
is probable that one-half dozen ma- section. On the edge of the flask 
chines would meet all requirements. is a straight surface, beginning at A, 
For molding roll rim_ sinks, single extending to B and out to the point G 
metal pattern is used, but instead of using This continues on a plane to the edge 
Sct Screus 
Clamp 
Clamp 
» ~ 
a) 6 ) : 
t 0 
J ev Trunnion SS 
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Parting thet Y a 
Rim Sink Mo.rp | 11—] \TION FLASK FOR | R R 
Sink Motp 
a two-part flask witl gular part- of the pattern. Where st n is 
ing, the molding operation n be sim- as shown, the parting follows agains 
plitied if the cope 1s ivided int tw the back al mg the points . Bb. €. 2 
P rte and ] , . ] f (= J J and ( | 1 1 ; 
pal and hinges l ed 1111) , and I 1 Wal iugs are 
1 1 1 | + - ] 
back the cope illustrated Figs, either loose x parting 
LQ and 1] I] botton dng S Id be e ide ( A t ' ¢ r «od 
slotted so that ea part f t pe For t ) ilf I p t I 
can be lifted to e s g g follow ( d t 
rolled back. The \v 1 sand ul f wing letters: H SK; Lm 
ings can be m ide }, ‘ ng t} ; ) () R ¢ js . A 
sheet of metal in the 1 1 ram s nt r I 
ming up to it on both sides. It should ais 
not touch the patter 1 Ss Id b acl 
The Flask. 
raised from ) 
nch. When the r 2 S S S 
ed the sand will br "\ flanges g 
lar, but almost s t pa ‘ v dw £ : 
ually, very little p g g : g 
to make the mold ! this pet 's S L 
parting A section f this S Q s fo 9 
shown in Fig. 10 vs t 5. Ss t 
that the sh + E ds R is} ‘ 9 7 
ar inclined, dt with 
nume s bars, le 
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continuous shaft 


the 


Pins or a 
be used at 
to fit. 


Ovet. cant 
slot filed 


bolted 


and JY, and 


The bars can be cast or 


in, as’ desired. 


flask as 
for lo 


This makes a_ serviceable 


pins may or may not be used 


cating. One pin is sometimes used be 
tween the clamps Z, but after the mold 
er becomes accustomed — to 


the flask to 


clamping 


the right tension, no atten- 
tion is paid to the pin in case it 1s lost 


hole The 


combination board 


has become 
sink 
8 is well adapted to this 
the 


section in 


or the worn. 


and = drain 
shown 1n 


Fig 


method of molding, since apron, 
Fig. 9, 
has such a deep projection of sand_ be 
the sink 


roll. rim 


shown in 


shown in enlarged 


tween it and proper. At the 


present time, sinks, similar to 


made on 


mold 


the one Fig. /, are 


machines, the bath tub method of 
ing being followed 


Flat Back Lavatory. 


back 
When 


match 


A representative design of a flat 
Fig. 12 
pattern, a 
lead 
placed, 


lavatory is illustrated in 


producing this wood 


and white 


The 
detached 


is made, over which the 
metal sections bowl 
should be block, 
and a separate lead pattern should also 


Che 


the ellipse, shown in the 


are 


made on a 


be made for.the same parting 


she yuld fi yet Ww 


jan view, and at the point of tan 
I I 


Fig. 12. The 


or may not be a part of 


gency at <f, outlet may 


bowl, as 


} 
this 


preferred. This 


and 


Saves pattern expense 


provides a duplicate bow! for lay 
utilizing 


slab 


ttories of various 


bowl, or 


same havin 
rent dimensions 

be used for both corner 
lavatories The remainder 


’ 1 
remeited 
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the 


proper 


[his insures correct alignment of 


the core, if care is exercised in 


drilling and tapping for the locating 
prints. These prints shown 
atC 


the 


core are 
and 2), and are also used to hold 
the 


the overflow to the lavatory paiiern prop- 


lower end of loose pattern of 


er. The location of these prints re 
quires skill in drilling these tapped open 
ings absolutely vertical to the plane of 
the the 
the end of 


With the 


available to 


center of 


the ir- 


slab, as well as to 


round core at the 
outlet 


the 


regular loose 


outlet 


core, 
inside is work 


from, and thus it 1s more readily made. 


Lavatory Metal Patterns. 


Lavatory metal patterns are filed sim 


ilar to individual bath tub patterns, 


cast in an 
flask. 


wood 


and are irregu- 
The 


match to 


frequently 


larly parted two-part met: 


al pattern is set in a 
retain the parting. These castings are 


now being made on molding machines, 
as well as in flasks, with separate part 
ings for 


a flask 


big 


different sections. By using 
the 
11, considerable leeway may be ob 
flat 


apron that is placed upon the lavatories. 


similar to one shown in 


tained in varying the conventional 
The Solid Porcelain Effect. 


Whether effort 
is always made to imitate solid porce- 


admitted or not, an 
lain designs, not on account of the mer- 
it of 
fact 


porcelain itself, so much as the 


that an artist can express his 


ideas in solid porcelain unhampered by 


cores and drafts and thicknesses, as is 


the case with cast iron enameled ware. 
cores 1s 
for 
reason, any curved ‘surface which bounds 
the 

With 


however, as 


\ minimum of partings and 


desired in enameled ware, and this 


planes is troublesome 


the 


horizontal 
the hinged, 
this 


exterior 


molds 
Fig. 10, 
the 
of the lavatory can be made to conform 


sides of 
shown in can 


be readily overcome, and 
artistic shape produced 
If desfred, the flask 


‘an be made so that instead of having 


to almost any 


in < lid p< yrcelain. 


the cope in two sections, it can be 


hinged to open in four sections. © In 


this way almost any desired complicat- 


ed shape can be made 


CO-OPERATIVE COURSE FOR 
SHOP APPRENTICES. 


In January, 1909, a plan of co-oper 
on in the training of shop 


by the 


appren- 


‘es. was inaugurated Lewis 


Institute, Chicago, and certain 


located in the 
this 


sent to the 


manu 
immediate vi 
The 


institute 


facturers 


nity of institution appren 
half 
the 


school 


es were 


time, week in 


alternating 
week in the 


one 


and the next 


January, 191 


It was believed that in this way 


interest of the apprentice in his wo 
that at 1 
end of the second year course he Wot 


could be maintained, and 


have such knowledge of both the te 
the tra 
benefit to | 


knowled 


idea 


nical end practical ends of 


as would be of great 
in his further pursuit of 
skill. It the 


either the manufacturers or 


and was not 
the insti 
tors that a boy could become a skill 
that w 


instructi 


workman in two years, but 


in the shop combined with 
give him a m 
idea of his 


in the school would 


intelligent trade than 


could otherwise obtain. The employ 


pay about $5 per week for the ti 


spent in his shop, and $2 per week i 
the time spent in school for each } 
Thus, the boy receives in addition 
income of $10 


The 


the employer is, therefore, approxima 


his instruction an 


| 
month for two years. cost 
ly $7 per week. 
On Jan. 3, 1919, 
enter upon the 


and a 


the first class 


second year of 


course, new class for beginner 


will be started. The following Chicag 
firms are co-operating with the Insti 
tute: Acme Steel Co; A 
motor Co., Allis Chalmers Co., H 
Caldwell & Son Co., E. Goldman & 
Co. Mfg. Co., Hanna Engi 
neering Works, Latham Machinery | 
Link Belt Co., 


Goods 


Goodman 
Quadriga Mfg. Co., S 
livan Machinery Co., Union 
Machine Co., Weller Mfg. Co. 

Other firms ready to co-operate 
Co., Kroeschell Bros 
Co., Ice Machine Co., Roth Bros. & 
Co., A. J. O’Leary & Son Co, 
the Weir & Craig Mfg. Co. 


Spe 


Gregory Electric 


PHILADELPHIA FOUNDRYMEN’'S 
ASSOCIATION. 

\t the December 

Philadelphia 


for 


meeting of 
Foundrymen’s Associatt 


officers the ensuing 


follows: 


vear W 
Presid 
Devlin Mtg 
Elmer FE. Bri 
How 
treasur 
& 


Executive ¢ 


nominated as 


Thomas Devlin, Thomas 
Co.; president, 
E. E. Brown & Co.; 
Evans, J. W. 
Josiah 


all of 
mittee: 


vice 
secretary 
Paxson Co.; 
Thompson, J. Thompson 
Philadelphia. 
Walter Wood, chairman, ¢ 
Works, Camden, N. J.; H 
Pulaski Co, 21 
Thomas M. Eynon, } 
Mfg. Co., Philadelphia; S$ 
Knight, Chester Steel Castings 
Chester, Pa., and Walter T. MacD 
ald, Schaum & Uhlinger, Philadelp 
Trustees : Devlin, Jos 
Thompson and Howard Evans. Off 
Philadelp! 


den Iron 


Haldeman, Tron 
delphia : 


Evans 


Thomas 


chemist, George C. Davis, 








The only steel casting plant in Canada, west of the 


Great Lakes --- General arrangement and equipment 


HE 


castings 


for steel 


demand 


in the west- 
ern part of Canada has 


grown rapidly with the 





development of that 

territory. Machinery 

used in the lumber 

and mining industries 

must be constructed 

Pon to withstand very 

NA heavy work Steel 

castings, which enter 

largely into the man 

ire of this class of machinery, 

» be shipped from the eastern 

Canada, or imported from the 

| States, or England. This was 

sive because of high freight 

ind long deliveries. 

lizing the growing need of such 

nt in that portion of the Domin 

he directors of the Vancouver 

eering Works, Ltd. early in 
) decided to add a steel 


foundry 
plant at Vancouver, British 
The 


steel 


nba. side blow converter 


laking was adopted, after 


consideration of the most 


mical for producing a 


process 


g tonnage, and after personal in 


nm of various plants by F. J 
neral 
1909, 
Co.., 


to 


mn, ge manager 


Whiting 


Harvey, IIl., 


+] 
tne 


Foundry 
was com 
ned the 
foundry 
S date 


Was 


and 
to 


Erection 


design equip 


the most 
the 


and 


according 
practice. of 
June, 
during 
st 


made 


commenced in 
installed 
The 


successfully 


the 
blow 
Oct 


quipment 
Ing 
el was 


- ler the 


September. fir 
supervision of the Whit 


oundry Equipment Co.'s — steel 


ry engineer. 
Foundry Layout. 


plant has at present a capacity 


de 
handling 
1 


ic als 


ht tons per is So 


2 | that 
that 


day, and 
for 
be 


interrupting the op 


extensions 


output can mat 
d, without 
of the present foundry. T 
] construction 
120 
with a 
30 feet 


Ste el 


x 1s oO} 


having a main bay 


50 feet 


ut, 
ng and wide, 


120 long and 


the 


ay feet 
plan, 


to 


is. shown ground 


g. i. Phe 


the most compact grouping of 


on 


side bay is designed 





elting and converting depart 








and 


any 


ment, the core room, sand mill 


cleaning department, without in 


way interfering with the economical 
operation of each. In the design, 
every effort was made to secure a 
continuous system, that the raw ma 
terial might be converted into’ fin 
ished castings without any reverse 
movements. The steel foundry is so 
arranged in the plot of the general 
plant, that the movement of all de 
partments is in the direction the 
castings store house 
Melting Equipment. 

The cupola is the standard .Whiting 
type having a rated capacity of six 
to seven tons per hour, and the height 
from floor level to top of stack 1s 
35 feet. In order to prope rly charge 
the converter, the melting capacity 1s 
about seven tons per hour The cu 
pola charging floor 1s 22 feet long 
and 20 feet wide, and is. served by 


a two-ton electric elevator 


lron 1s tapped from. thi 


a 6,000-pound ladle, carried by 


matic jib crane of four tons capacity, 
as shown in Fig. 2. Two taps are 
made to obtain a full charge f th 
converter. This is done to avoid 
holding the molten iron in the hearth 
of the cupola, where it is exposed t 
the incandescent coke from which 
will absorb sulphur, especially th 
manganese content is low \fter tl 
ladle is filled, the jib crane ist 
it to the pouring position, shown 
hig. 3, and the iron is transferred 
the converter, to be blown into st 
The Metal. 
Since no phosphorus or sulph 
be removed, owing to the acid linin 


of the converter, it is 


melt an iron running 


elements, the maximum 
0 04 per cent for each 
mitent 
1.50 


nese Cc 


to 


ranges 


cent per cent 


cupola 


necessary 


low 


a 


in 


limit 
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VANCOUVER’S NEW STEEL FOUNDRY 


iit 


pneu 








lift of 16 feet. In order to facilitate charge 1s so pr portioned as to 
the handling of melting stock, an in about 1 per cent of er 
dustrial track, 24-inch gage mnects limit being set becaus: t 
the elevator with the stock yard ‘ts the affinity the 
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sulphur in the coke, and also mi: 
izes the wear upon the converter 
ing. The percentage of silico: 
the cupola charge is from 1.80 
2.00 per cent. The extensive n 
facture of boilers, tanks, etc., 

this concern a heavy stock of pr 
ings and clippings to draw upor 
the cupola charges. in order to 
duce steel castings of high ¢ 
careful attention is given the su! 
and phosphorus limitations. 


The Converter. 


The converter, having a cap: 


two tons, is of the standard W!| 


type. It occupies a floor space 
12 feet, and is separated fron 
remainder of the side bay ‘by a 
curtain wall. It is carried on 
steel trunnions, which revoly 
heavy cast iron standards, and 
a concrete pit into which the 
is lowered to receive the 
steel, as shown in Fig. 4. 
hood is suspended above 
verter, to carry the fumes 
building. The height 

ter is 10 feet, when in 
tion. It is lined with a comp 
of ganister, sand and fire clay, rat 
around a wood form. This lini 
repaired when necessary, will 
least 180 or 200 blows. 

The air pressure of the bl 
the converter ranges from th 
five pounds per square inch, it 
regulated by a valve at the oper 
platform. The blowing operati: 
quires from 15 to 20 minutes, \ 
with the percentage of metalloi 
the iron. It is necessary tl 
time be as brief as possible, as 
the rapidity of the blow depend 
temperature of the bath. 
shows the converter during the 
ress of the blow. Reduction 
weight of metal is about 18 p 
The steel comes from the con 
at 1.700 degrees Cent., a tem 
insuring sufficient fluidity t 
sharp, sound castings of light 


tic mn. 
Blowers. 


Back f the converter, 
level with the foundry 
blower room, which 
a positive pressure 
converter, and a st 


cupola 


M Roots 
connected 
Chalmers 

current motor 
blower, built by the B. 


Co., Hyde Park, Mass., 
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10-horsepower Allis-Chalmers-Bul- 
alternating current motor. 

he blast main to the converter 
is in a straight line to insure the 


miiimum loss due to friction. A 14- 
it blast pipe connects the cupola 
\ the blower. Regulation of the 


blast for the cupola is accomplished 
by means of a standard blast gate. 
Other Departments. 

ie core room, core oven and mold 
drying oven are in the side bay, ad- 
joining the cupola room, and cover 

rea 40 feet long and 30 feet wide. 
fhe mold drying oven, which holds 
two cars, is 18 feet long and 10 feet 


wide, and is fitted with a Kinnear 
r curtain door. The core oven 
is 10 feet square, equipped with side 


shelves for cores, and has a_ swing- 
steel plate door. Coal is used 
fuel. Adjoining the core room, 
is the sand mill room, with a 72-inch 
mill, built by the Vancouver’ En- 
gineering Works, Ltd. This mill is 
f the undergeared type, and is belt- 
lriven by a 25-horsepower  Allis- 
Chalmers-Bullock alternating current 
motor. A pneumatic sand _ shaker 
by the Hanna Engineering Co., 
igo, is between the sand mill and 
room. 
lhe cleaning room = adjoins the 
ver room, and opens into the main 
The equipment consists of a 
saw and two power hack saws, 
by the Q. M. S. Co., New York 
Two emery grinders, built by 
Diamond Machine Co., provide 
facility for grinding the pres 
sutput of the foundry. Provision 
been made for the future installa- 
of an annealing furnace. 
e Vancouver Engineering Works, 
manufacture an extensive line of 
eying and saw-mill machinery, all 
s of boilers, burners for saw 
and mining machinery. 


BEARING MIXTURES. 
estion:—Will you’ kindly furnish 
good bronze mixture for automo 
bearings, as well as a mixture for 
1 separator bushings? 
wer:—A good brass mixture for 
nobile bearings follows: . Copper, 
tin, 7; phosphor tin, 1; lead, 15 
am separators: Copper, 80; tin, 


osphor tin, 2; lead, 10. K. K. 


SCALING OF BRASS CAST- 
INGS. 
stion:—We have been making 
rass castings for a lighting con- 
which are in the form of bush 
12 inches long, one inch in dia- 
with a 5¢-inch core After 
finished a gas jet is inserted 
of this casting, the heat of 
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scales 








;; 4—View or One END or THE FOUNDRY, SHOWING THE CONVERTER 


STEEL INTO A LADLE 


causes the metal to scale off. and scales when 
give us a mixture that will It is difficult, theref 


this difficulty? red alloy that 


‘—It is not the heat that following mixture 

the metal to scale off, but it is Copper, 80 pounds; 
the flame is an oxidizing one, zine, 714 pounds; 
oxidizes or rusts the alloy, Monel metal would be 
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to obtain a 


7'4 pounds; 


the most suit- 
precisely as iron rusts able alloy for this purpose 






















































DISCHARGING 


to moisture. 


this. The 
be tried: 


5 pounds. 


K. K. 


pean 








THE CORE PROBLEM IN THE FOUNDRY 


As observed by an experienced patternmaker --- The use of cores 


aside from ordinary practice, including covering cores and other forms 


F THERE is 


thing 


one 

more 

that 
pattern- 


than 
another the 
average 
maker is proud of, 
it is ability to 
produce a neat, 
well-finished pat- 
tern, that accurately conforms to the 
lines the draw- 
which it was made. This 
pride may be justifiable at times, es- 
pecially so when the exterior of the 
pattern considered. Only 
too frequently the appearance of 


his 


and dimensions of 


ing to 


alone is 
the 
the woodworker a 


pattern will gain 


reputation as a first-class pattern- 


while the 
the 
mode] 


maker; yet, fulfilling all of 


conditions of drawing, he 
that is 
measured by 


.Y . , os ] 
ments ofr! up to-date 


may 


satis- 


produce a 


not 
factory, the require- 
foundry practice 
A pattern is not necessarily a model 
f uired, 


be made in such form as _ will 


1 notenm r 41 a+ = 1 
of the casting req but it should 
pro- 
1 


vide the best molder 


least 


means for 


to produce the casting, with the 


minimum 


cored work 


dimcu! ( I nce some pat- 


cularly to 


ternmakers—prou f their ability to 
work close—that par f the pattern 
referring should not 
dimen- 
and 

corresponding boxes. 

difficult to 
akers that the paradox 
sometimes to 


exact 


the 


ynvince 


necessary 


make to make them 
right,” occasionally applies to pattern 
work. If the could 
the final their close 


measurements are 


things wrong 
patternmakers 
view results of 
while they being 
corrected in the foundry by the free 
use of a rasp or fire brick, they would 
not feel so proud of their work. 

The molder naturally prefers a fin 
to a crush, but a light fin allowed for 
by the patternmaker, the 
free placing of the core in its print 
in the with both undis- 
turbed is to be preferred to a heavy 
generally the 
fort of the molder to reduce the 
to size by the use of a fire brick or 
rasp. If 
other 


permitting 


mold faces 


one, which follows ef- 


core 
these tools or 


the use of 


devices used for rubbing cores 
could be eliminated entirely, it would 
result in the saving of much time in 
the foundry, and imperfections 
the 


would be pre- 


many 


in castings, caused by accumula- 
tion of dirt in the mold, 


vented. 


Variation in Cores from Same Core 
Box. 


the 
blame for the misfitting of cores has 


Thus far, in a general way, 


been placed on the pattern shop, but 
it does not all belong in that depart- 
ment. Some coremakers may be able 
the 


ions in the sizes of cores made from 


to explain, in part at least, varia- 


the same core box. The writer re- 


cently had several castings made that 
required a line of eight each 
261 
27 inches deep. 


cores, 
inches long, 38 inches wide and 
These 


and an 


were set abut- 


ting each other, allowance of 


3/16 inch was provided on each core 


the making of the 
found to be 


tor 
1Ol 


and 
joint. This was 
the first 
fourth, 


swelling 
ample 
but the 
another 


for three castings, 


which was made in 


practice in the core 
the 


cores, 


shop where the 
room was different, indicated that 
The 


which were set with equal care in this 
13% 


allowance was insufficient. 
foundry were inches size 
set together, the 
3/16 inch being less than half enough 
provided. It 
to advocate 


over 
when allowance of 


than should have been 


is not my 
particular core mixture, but that used 
for the from which the first 


purpose any 


cores 


BY JABEZ NALL 


three castings were made was 
up largely of burnt sand with a 
small amount of new sand, to w! 


a core compound was added. 
Tapered Core Prints. 


This experience is cited to s 
that it is almost impossible for 
patternmaker to figure, 
what 


with any 


gree of accuracy, allowance 
make for the swelling of cores 
boxes, unless 
amiliar with the practice of the 
dry making How 


if the core room practice of found 


constructing core 
f 


the castings. 


varies to such an extent as previ 
indicated, it would seem that the 
edy would be in more uniform 
tice in the core departments. 
general work, to accurately set 
of 12 inches or more, especially 
print is deep, there should be at 


a side allowance of % inch. 

would, at best, produce only a 
fin, and would give more accurat 
sults than the present practice o 


mitting the molder to shave the 


The Foundry 


FOR SLAB CorRE 
Goop PRACTICE 


Fic. 2—Core Box 
EXAMPLE OF 
later to 


and the 


Furthermore, the sides of 


rub down cor 
well, 
prints should be given a fair am 
of taper wherever possible, thus 
mitting the free 


into the imprint. 


entry of the 


Careless Handling of Cores. 


Occasional the 


ing over of large cores, the sli; 


carelessness in 


and jarring of crane chains, etc.., 
result Rece: 
a core 5 feet long with a tape 
width of from 30 to 50 inches, an 
a height of 16 inches, was found, when 


in variations in size. 
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ed in the mold, to be % inch too 

It later developed that when 
ing the core onto the drying plate, 
chains holding the core slipped, 
the jar caused the sand to settle 
the extent of 3% inch. It might 
that a core properly 
med could not possibly settle to 
if heavily jarred, 
‘rtheless, in this case this proved 
fact. No doubt, this to a 
r degree, may explain the difficul- 
frequently experienced with cores, 


contended 


extent, even 


be the 


it seems that the remedy should 
sist of better equipment and more 
and care in handling. For large 
with two pulleys 
of ‘equal 
ild be provided so that the core 
could be 
he chains without blocking or rest- 
the 
ling and clamping of the bottom 
rd to the of the 
vise frequently causes 
the sizes of the cores. 
true that the 
h many large core boxes are con- 
‘ted not 
rt strain 
the 


1 ‘ 
Ny a 


cross bar 


endless chains length, 


and plate rolled over 


them on floor. The improper 


frame core box 


variations 
is lumber from 

to 

of 
the 
but 
the 


use Ot 


heavy 
weight 
of 


sufficiently 
of 
ramming 


is 

the the 
core and 

1. This 


the case 


might be remedied, 
of 


the 


core boxes, 


large 


ht of box, by the 
sections would be unduly in- 
to nothing of the added 
the The frame of 


box can be readily reinforced, and 


ed, 
of 


say 
lumber. 


small expense. The core plate 


‘r source trouble. Fre- 


of 























. 
| f X > 
= 
ia The Foundry 
3—PLAN*® VIEW AND Cross-SECTION 


A SECTION 
FOR THE SAME 
Is Atso SHOWN 


Dit Hoiper CASTING. 
THE Core Box 
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quently these plates are badly warped 
and when used, imperfect 
only result. 


cores can 


The Right Way Versus the Wrong 
Way. 


While _ discussing difficulties, 
there are a few more points that are 


worthy of note. 


core 


For illustration, con- 
sider the ordinary slab core, through 





I 
ig. 4—-THE Core For A S.LipE CASTING 
Is INDICATED BY THE BROKEN LINES 
which another core is passed. Only 
too frequently it is constructed, as 
shown in Fig. 1, which illustrates a 
frame box that can be separated at 
opposite corners. The print for the 


round core is located by a bar across 
the top of the box, to which the core 
print is attached. This 
and held in position by dowels. 


located 

This 
clamp- 
ing of the back and the rodding and 
ramming of the core with 


is 


bar 


construction necessitates the 


the bar in 
place. This is not an impossibility, 
of course, but is decidedly incon- 


venient, as compared with the arrange- 


ment shown in Fig. 2, which requires 
no clamping, and the core can be easi- 
ly and quickly made, as compared with 


ed 
Fig. 1. 


the arrangement shown in g. 

The patternmaker gains very little by 
the construction shown in Fig. 1, ex- 
cept when the core is of a very large 
size. In nearly all cases of this kind, 
the print for these cores can be made 
with tapered sides. This would prove 


helpful to both molder and coremaker, 
and 1 


1 


would insure a closer fit in the 
mold. 

A plan view and cross-section of a 
die holder casting, as well 
box for the 
3. The 
ficult yet, received 
from the patternmaker, it reflected lit- 
tle knowledge on his part of 
of coremaking. 


as a core 
Fig. 


dif- 


same, are shown in 


core box was not very 


to construct, as 
the art 
of the 
box were practically inaccessible with 


Some parts 


211 


parts 


and 3 


¥,—2 artanged shown 
in the cross-section 


By 


as 
core box. 
the 
was. simplified, 
being permitted to re- 
main in the box, while section 3 
temporarily When making 
the core, the sand was struck off even 
with the of the 
part 3 replaced, 


the 
parts, 


of 
separating these 
of the 
pieces r and 2 


ram- 
ming core 
was 
removed. 
top and és 
the 


was 


pieces I 
was again 
this 
withdrawn before the core 


core 
again 
rolled 
space 
being filled with molding sand to sup- 
port this the 
core. 


finished and section 
Was 
over 


on the drying plate, the 


hanging of 


projection 
Overhanging Print. 

Fig. 4 
of the core for a slide casting, which 
This 


and, 


is an isometric illustration 
is indicated by the broken lines. 


casting is finished on five sides 
For 
at it 


position as 


therefore, be clean. 
this 


should 


must 
it 
be cast 
No 


holding 


Very 


reason is essential th 
in the 


should 


steadying 


chaplets be 


or the core, 

1ence the use of the overhanging print 
This of core 

recommended for mar 


or covering core. form 
be 


ee alias 
ines 


print can 


similar of work, where chaplets 


desired, or where their 


It h 


practice of 


are not 
is not practical. as 


the 


many advan- 
tages 


over 


tieing the 
the | 


core to half of the 
both 


quired f 


cope 
in accuracy and in the tim 
yr setting 
easily placed, and if 


bearing surface, there is no danger 














- } ’ : . 

. “t1oO?1 } } an } ic 

section of the mold can be di 
1 


entirely, the core closing 
and 


weights. 


with 


mold being held in pl 
his practice 
1 
i 


the molding of such 


forging machine frames and_ similar 


sections. 
Another Overhanging Core Print. 
A modification of this form of cor 


print is shown in Fig. 5. This was 


dif 


ficult to place, as well as undesirable 


used where chaplets were found 


Parting 
line of. 
pattern 


Fic. 6—AN ILLU 


STRATION 


and where 
the 
owing to the 


depth of 


the bolting of the 


cope proved extremely hazardous, 


narrow bearing 
the core. In thi 
overhanging print is 

but on tl 

studs 

core, 

metal 


box. 


l 
indicated 


: being plac 


ore 
re€ I 


by it own wel: 


core, insuring 


ness. 


ing o! 
take 
ther 


desire to 
] 


Kind, O 


this 
curely wedged 


Fig shows 
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illus- 
that is 
by the 


ering core, and is given only as 
trating a principle of molding 
probably not applied as widely 
patternmaker as it should be. By its 
use the making of a third part to the 
the 


use of drawbacks 


and 


mold, or can 


be avoided, this saves consider- 


COVERING CoRE FoR C BEARINGS 


ASTING 


able labor in the foundry. The prin- 


forms 


1 
i 


ciple can be applied to many 


this example being c 


This 


of castings, 10sen 


for its simplicity. illustration 


part o late casting, 


shows at A a q 


on which one or more inary stands 
Molded 
the 
art flask. By parting 


but 


bearing, 


for babbitt bearings are 


as shown, it would nece use 


the 
indicated, working 
shaft instead 
a suitable print, 

form the 


xx fo Core, 
1 


he third part of the m 
When 


rams up as 


mold, tl 
the 

The 
part is then removed, and this section 
finished The core, 


of the 
sand from 


sary. making 
molder top 
of 1e 


bearing core pri loose 


mold is 


when set in place ‘vents 


entering this part of the mold as the 
ramming is proceeded 


could be 


ire sufficient t 


with. These ex 


but 
principle 


imples amplified, 


THE PREVENTION OF INDUSTRIAL 
ACCIDENTS 


that necessarily into 


design, 


one enters 


material, construction and 


operation of every appliance and all 


equipment in manufacturing 


~~ 


Naturally, it 


‘ 
iante 

plan 

impossible 


was 


every appliance becat 


y of keeping tl 
yamphlet within reaso1 
vork 
material which it is believed, 

to the 


contains selec 


of the most \y 


aver- 


operator of works 


In preparing this mphlet and 


subsidiary pamphlets dealing with 


they : 


January, 1° 


conditions peculiar to given in 
information 
the Fidelity 


regards injuries 


tries, the sources of 


been the records of 


Casualty Co. as 


tained by employes of its ass 


The 


course of 


and others. observations 


made in the its busines 
its inspectors of boilers, engines, 
wheels, employers’ liability risks, 


and by the engineers and expert 


charge of its underwriting and ins 
tions, text books, current publicat 
manufacturers’ 


and descriptions 


their safety devices. 


Insurance Premiums Paid by Manu- 
facturers. 


During 1908 the large sum of 
392,072 was paid in premiums t 
surance companies for liability 11 
ance. Statistics the c 


the U 


collected e 


regarding 
yf industrial accidents in 


States have not been 


form, 
that 
taken in 


Statistics 


in fragmentary and it is bi 


recent years much interest 


been this subject. | 
collected in 
the 


insurance, it 


Germany 


connection with workmen’s 


pensation appears 
number of accidents, 


due to 


the greater 


per cent, are negligen 
employers and employes, and 


42.05 per 


risks of employment 


smaller number, cent, 


inevitable 


1uses of accidents are given 


IWS: 


Inevitable risk 
Want of 
Absence of 
Deficient factory ar 
Acting against rules 
Fault of other (third) 
Fault of employers and 
Not using guards 
Insufficient instruction 
Superior force, casualty, 
Carelessness 


carelessness 


al d 
guards 


skill 


devices. treated 


grouped under the following 


boilers, engines, electric 

I the 

ing machinery. 
A chapter 


Part of 


Steam 
yliances, wood 


factory and 


entitled “Care ot 


Employers and Empl 


full as 


only the 


is given in follows: 


“Not 


y11t 


Safety ol 


I the maximum output o 
re promoted by making the 
surroundings workmen 


fortable 
good 
financial 

] at the 
during the 

ight. Dirty 


artificial 


Pie nty of 
air, safe comfort 
sensi Statistics 

greatest number acc 


din 


and 


months of 
windows 
illumination 
1 
much 
Great 


may be 


conditions worst 


they need be. improvemé¢ 


had by 


illumination 
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of a dark room at 
This 


artificial 


ling the walls 


t once a also saves 


the 


year. 


h on cost of illum 


ion. 

Overcrowding of Machinery. 
Considerations of often 
to the 


€ that is, 


economy 


overcrowding of machin- 
machines are 


The 


the passageways between the ma- 


too many 


ed in a given space. width 
es is thus reduced to the point of 
Any 
e interferes with the proper hand- 
to the 


accident, 


ver. undue curtailment of 


of the machines and adds 


and probability of Ow- 
to the 


ict with gears, pulleys, belts, and 


operator being exposed to 


) r moving parts, for even where 
ds are provided in fullest meas- 


it is rarely possible to eliminate 
all 


held 


lutely danger. Space should 


be of more value than 


Slippery Floors. 


floors constitute an ele- 


danger, especially in con 


tion with unguarded machinery. 


even where a_ slippery floor is 


in proximity to an unguarded 


hine, it may yet cause a bad fall, 
i i This is 


iting in serious injuries. 
y to be the case where workmen 
engaged in carrying heavy ma- 


I, 


Ignorance. 


Tany 


often 
due to 


N ew 


work on dangerous 


accidents, and very 


of a serious nature, are 


ignorance of the workmen. 
to 


without 


Is are put 


hines preliminary 


proper 


ning or sufficient instructions. 


n where apprenticeship is not 


customary, hands 


( ssary 
S uld 
’ under the 


] 


Is until 


Or new 


nevertheless work with and 


instruction of experienced 


there can be no question 


All 


ld be carefully instructed, in lan- 


their competency. workmen 


ge they can understand, the prop 


ind safe way to do their work. 

special care should be exercised 
the case of minors employed as 
ratives on dangerous machines. 


1e@ machines are too dangerous 


to allow a young person to oper- 


them. The monotonous nature 
the work, so contrary to the nat- 
active propensities of the young 


lead to a moment of thoughtless- 


in the operator, and that to a 
accident. 
Carelessness. 


he importance of this feature can- 


be overestimated. In Germany* 


German Workmen's’ Ins 


Irance as 






Institution, Exposition at St. Louis 
Part III, Prevention of Accidents and 
men’s Hygiene, page 7. 








THe FouNpry 








“out of 45,971 accidents noted in the 
industrial accident statistics for 1897, 
there were 9,363 caused by the ‘im- 


providence or inattention of the work- 


men, 533 cases by ‘frivolous behavior,’ 
2,422 cases by ‘acting in contradiction 
to instructions,’ 861 


of ‘non-use 


on account 
for 
220 cases by ‘unsuit- 


cases 


of existing devices 


protection,’ and 


able clothing.’”’ Probably in the case 


of American workmen the conse- 
quences of lack of discipline are an 
even more prolific source of acci- 


dents. 

“Under the conditions the employer 
is warranted in making strict rules 
governing the employes in his plant. 
By 
discipline, to 


added 
may 


In fact, it is his duty to do so. 


the maintenance of 


which punitive measures are 


where necessary, many accidents 


Disobedience of or- 
be 
Unsuitable Clothing. 


ends, 


be prevented. 


ders should not tolerated. 


“Ragged sleeve loose cravats, 


and coats or overalls not properly 
buttoned, often catch on moving 


parts of machinery and cause serious 


and fatal accidents. It is a wise’ pre- 


caution in many cases of work to roll 


the sleeves of all garments up above 
the elbows. Female operatives with 


flowing hair or loose braids are con- 


stantly in danger from moving belts 


and spindles and_ revolving shafts. 
They should be required to wear the 
hair as close to the head as possible. 
The working dress of females should 
be as close-fitting and simple as is 


Flowing sleeves and long 
be 


practicable. 


apron strings are especially to 


avoided. 
Failure to Use Safeguards. 
“Very often workmen will object to 


the use of safeguards provided, claim- 
ing that they interfere with quantity 
of output and so cut down their earn- 
Ings. This is likely to be the case 
particularly with piece-work. By the 
exercise of a little ingenuity, how- 
ever, the guard may often be adapted 
to perform its function and yet not 
interfere with the speed of the work. 
No guard should be condemned sim- 
ply because the workmen at the out- 
set object to its use. Rather this 
should lead to further study of the 
matter and modification of the guard 
to suit the conditions. 
Overwork. 

“Fatigue leads to carelessness, and 
long hours of labor without rest are 
responsible for many accidents. Over- 
working workmen should be avoided 
wherever p ssible 

Ventilation. 

‘A continuous supply of pure air 

is no doubt « greater importance 
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of maintenance 
from the stand- 
accident, but 
Whatever low- 
ers the vitality of the workman, de- 
and _ watchful- 


from the 
health 
point 
the 


standpoint 
than it is 
prevention of 


of 
of 


two are related. 


creases his alertness 


ness to avoid accident. Impure air, 
gases, vapors, dust and smoke there- 
fore all increase the chances of ac- 


cident, in addition to imperiling the 


health of workmen. 


Intoxicants. 

“Wherever possible, it is advisable 
to prohibit absolutely the drinking of 
intoxicants during working hours. 
No man under the influence of liquor, 


even slightly so, should be permitted 


to remain in the works, much less to 
work. Nor should a man_ whose 
nerves have been rendered unsteady 


by the habitual use of alcohol or by 


a recent debauch be permitted to 
operate dangerous machinery, or to 
carry on dangerous work. He en- 
dangers not only his own life, but 
also the lives of others. 


Supervision and Management. 
“Whether accidents are frequent or 


infrequent will depend in no small 
measure upon the character of the 
supervision and management. If those 


in positions of authority are careful 


and prudent, their conduct will be re- 


flected in the conduct of the work- 
men, who will tend to be careful and 
prudent also. Unconscious imitation 
is one of the strongest forces that 
mold men. Imitation grows into 
habit. Managers, superintendents, fore- 


then, 
and 
given to exercising a high degree of 
care in all that they do. 

be taken 


men, and others in authority 


] } 


should be persons ot experience 


The utmost 


care should in selecting 
them 

Rules. 
education of 


‘The 


proper and safe practices will be pro- 


the workmen in 


’ 


nroted by the posting of printed rules 
regarding the ] 


jor 


. ' 
things they  shoulc 
avoid doing, 


take 


case of especially dangerous 


and the precautions they 
to In 
ma- 


should avoid accidents. 


the 
advisable to 


chines, it is furnish the 


operatives with special rules and in- 
structions relative to their operation. 
It is also particularly important to 
warn workmen of dangers not ap- 
parent except to experienced and in- 


telligent men, and to show them how 
such dangers may be avoided. 
Inspections. 
“Regular and frequent inspections by 


competent men should be made of all 


the ways, works, machinery and ap- 
pliances, so that defects and unsafe 


conditions may be discovered prompt- 


‘ 


ly and remedied.” 











How the cost of molding was reduced by the introduction 


increase in 


HE rapid 


the tonnage of cast- 









ings for the auto 
mobile trade _ has 
been concurrent 
with the remark 
able development of 


this industry, and 





despite the large 


output of the shops 


Wok SS) 





—y , which are now 
eS specializing on this 
line of work, prompt deliveries can 
not be obtained As a result, many 
motor car builders are adding foun 
dry departments to their works, 


and the equipment of practically 


all of these shops includes’ the 


most modern labor-saving 
a 


he Winton Motor 
Cleveland, although purchasing its iron 


devices. 


Carriage Co. 


and steel castings from outside con- 


cerns, operates a foundry for the pro- 


duction of the brass, bronze and alu- 


minum castings required in the con 


struction of its automobiles. 
Molding Machine Installation. 


To facilitate the molding operations, 


especially of such large sections as 
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Drac Morp ror ONE-HALF o1 
Tue Drac was M 


crank cases and transmission gear 


cases, which are made of aluminum, 
molding machines have been installed. 
30-inch 


with power turn-over and 8-inch power 


Three are hinged machines 


draft, and one is an 18-inch machine 
with ‘hand turn-over and 7-inch hand 
power draft. These were furnished 


by the Tabor Mfg. Co., Philadelphia, 


the larger machines being designed 
to take flasks 30 inches in width and 
of any length not exceeding 800 


and are capable 


this 


pounds in weight, 


of turning over molds of maxi- 
mum weight with 80 pounds air press- 
machines were in- 
stalled the Tabor Mfg. Co. has done 


away with the tank under the hinged 


ure. Since these 


frame in its ramming position, and 


now uses the hollow plunger as a 
tank, 

Since these molding machines were 
installed the been 


reduced from 40 to 50 per cent, and 


molding cost has 


in addition the more 


The 


aluminum mixture consists of 50 alu- 


castings are 
uniform in weight and section. 


minum and 50 zinc, and despite the 
high 
give excellent results in service. Rosin 


percentage of zinc the castings 


4 CRANK CASE CASTING IS SHOWN IN THE CENTER AND THE COPE IS AT 


of hinged, power draft, power turn-over molding machines 


BY C. L. CHASE 


aluminu 
cores, which must be sufficiently so 
to not 


is used as a binder for the 


retard the high shrinkage « 


this metal. Sal-ammoniac is the onl 


aluminum = flux 


to the 


used, which is add 


metal shortly before pouring 
Molding One-Half of Crank Case. 


Cope and drag of one-half of a Wi: 
ton crank 
The drag is in the 
with the 
shown at the 


case are shown in Fig. 
center, the co; 
cores in 
and the flas! 
clamps, is at the Ik 
The 
the drag half of this mol 


right, 
ready for the 
of this illustration. machi 
on which 
is made is shown in Fig. 2, the patter 
being lowered on the table in posi 
for receiving the flask for ar 
mold. This flask is 4 feet, 
9 


inches long, 2 feet wide and 8 inch 


tion 
other 


deep, and the mold weighs approx 
mately 800 pounds. On 
the variations in the 
of this 


account 
thickne 
section, from 3/16 to % in 
than 11 
which are laid on the 
are left in the 
lifted 
rammed up on a 


metal 


no less chills are requiré 
pattern 
when 


The 


and is pra 


sand 
pattern is away. 


board 


cope 








THE RIGH 


DE ON A Tabor, HINGED, Power Drart, Power TURN-Over MotpinGc MACHINE 


MACHINE-MOLDED MOTOR CAR CASTINGS 


position bein 


4 








Se el 





two men, 
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ically only a covering for the drag, 
s it carries no part of the mold with 
he exception of the core. Thecore 
s made in one piece, and is tied to 
which hook 


he cope by two bolts, 


nto T-shaped rods in the _ core 
‘hese bolts are shown tied to the 
ope flask in Fig. 1. This casting 


veighs approximately 47 pounds, and 
vhen the drag was made on the floor 
nine molds, put up in 10 hours by 
constituted a day’s work. 
\lounted on the machine, the output 
has increased to 14 molds per day of 
10 hours by two operators. This 


isting is shown at B, Fig. 9. 


Molding the Bottom Half of the 
Crank Case. 


Another difficult section is the bot- 
tom half of the crank case shown at 

and C, Fig. 9, the 
the outside view and the latter an in- 
This 
mounted on a 
Fig. 4. 
In this view the pattern board con- 
taining the lifted 
ready for turning over just after the 
pattern has been withdrawn from 
This flask is 4 feet, 6 
inches long, 2 feet, 2 inches wide and 
14 inches deep. The weight of the 
drag half of the mold complete is 
about 800 pounds, and the flask con- 


former being 


terior view of this section. 
pattern is 


Tabor machine, as shown in 


likewise 
shown 


pattern is 


+ 


the mold. 


taining the mold just after rolling 
over is shown in Fig. 3. After remov- 
ing the clamps the pattern is lifted 


way from the mold, and after clear- 
ing the same, it is raised and assumes 
Fig. 4. It is 
turn-over until it 


the position shown in 
then permitted to 
again rests on the table in 
flask for ramming 
mold. The drag half of 
this mold is shown in the foreground 
in Fig. 6 No less than 17 
ire required and an air hoist is used 

- lifting the mold from the molding 
machine. 


position 
for receiving the 
the next 


chills 


The cope half of this mold, 
with the three large cores in place, 
is shown in the background of this 
illustration. These cores are tied to 
the cope by bolts, which hook over 
rods in the cores, in a manner similar 
to that shown in Fig. 1. The cope is 
rammed up on a board and carries 
practically none of the mold with the 
exception of the cores, which are tied 
to it. Before this machine was _ in- 
lled, four molds of this size consti- 
tuted a day’s work for two molders, 
now two operators easily put up 
seven of these molds per day. 


Molding a Radiator Base. 


n 18-inch machine with 


1 draft is shown in Fig. 5. The 


hinged 


pattern 


mounted on the same is a 


TRE FouNbrRY 








Fic. 2—PATTERN FOR THE Bottom HALF oF A CRANK CASE CASTING MOUNTED ON A 


HINGED, Power Draft, Power TURN-OveR MOLDING MACHINE. 


THE PATTERN 


PLATE 1s IN PosiTION To RECEIVE THE FLASK 


radiator base 


Fig. 9, 


removal from the sand, and before it 


model of a casting 


shown at F, immediately after 


was cleaned. This casting is made in 


brass, and when molded by hand 


much trouble was experienced, not 
only on account of overweight, but 
the losses arising from dirt spots 
in the castings were heavy. The 


latter undoubtedly resulted from sand 


falling into the mold when drawing 


the pattern, as the same has prac- 


Fic. 3—Drac Motp For THE Bottom HALF oF A CRANK CASE CASTING. 
Has Just BEEN TurNep Over oN A HINGED, Power MoitpinG MACHINE AND 


tically no draft, and has a depth of 
5 inches. The flask is 2 feet, 8 inches 
ll inches deep, and the 
thickness in some sections tapers off 
to %-inch. When the 
molded on the floor, the average daily 


long, inetal 


same was 


output varied from five to six cast- 
with an 


ings unusually heavy loss, 


easily pro- 
man, and the 


? 
whereas today nine are 
duced by one 


have 


losses 


been reduced to a minimum. 


These are cast in yellow brass, and 





TuHeE FLASK 


THE PatTerN Is DRAWN AFTER THE CLAMPS ARE REMOVED 











Fic. 4——H1ncGeEp, Power Drart, Power 
THE PATTERN OF THE 


TuURN-OVER 


TRE FOuNpDRY 


MoLtpING MACHINE ON WHICH 


3oTTOM HALF oF A CRANK CASE CASTING IS MOUNTED. 


Tue Pattern Has Just BEEN WITHDRAWN FROM THE MOLD AND 


1s BEING TURNED 


the mixture consists of lead 1, zinc 


6 and copper 16. 


Transmission Gear Case. 


Another machine showing a trans- 


mission gear case pattern mounted 
on the pattern plate is shown in Fig. 
/.. The plate 
lifted out of the mold 
in position for receiving the 
flask. This is the drag half of 


mold, and the flask is 2 


pattern has just been 


and is again 
next 
the 
feet, 8 inches 


3ACK TO RECEIVE ANOTHER FLASK 


wide, 9 inches high and 3 feet long. 
Exterior and this 
casting are shown at D and BE, Fig. 
9. This pattern 
been 


interior views of 


has 
this 


only recently 
and 


available 


mounted on 
no definite 


machine, 


records are yet 


as to output. 


Melting Equipment. 


The melting equipment of this plant 


is unusually complete, and consists 


5—Rapiator BAse PATTERN MouNTED oN A Hincep, HAND Drarr, Hann Turn- 


Over MoLpinc MACHINE. 


THe Drac Mortp Has Just Been Mabe 
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of six tilting, gas-fired crucible fu 
naces installed by the Monarch Eng 
neering & Mfg. Co., Baltimore, M 
and two small cast iron pot aluminu 
furnaces installed by the J. D. Smit 
Co., Cleveland. 

four tilting crucible bra: 
furnaces is shown in Fig. 8 It wi 
be noted that these furnaces 
the 
have 


Foundry Supply 


battery of 


are 
swinging cover type, and hoo 
each 
Three aluminu 
shown 


been arranged over 
carry off the fumes. 
melting furnaces are respe 
Fig. 10 sho 
the 
tilting type installed by the Mona: 
& Mfg. Co.- In th 
aluminum is 
On the other hand, xg 
fired furnaces of a different type, 


which the aluminum is melted in c: 


ively in Figs. 10 and 11. 


an aluminum furnace of crucib 
Engineering 


furnace the melted 


crucibles. 


iron pots, are shown in Fig. 11.) Bot 
both art 
the pi 
coming 


types are gas-fired and 


constructed as to prevent 
combustion from 
the bath of 


Hoods of ample size have been plac: 


ucts of 


contact with the met 


over these furnaces to carry off 


gases and fumes which may 


when melting the metal. 


Cast Iron Melting Pots. 


Fig. 12 shows an _ exterior vie\ 


of three cast iron aluminum melti 


All of 


in less than a week, and examinat 


pots. these have given way 
showed that the holes were the res 


An 
gation of the method by which tl 


of dirt spots in the iron. invest 


were molded confirmed the suspic! 


that the bottoms of these pots wei 


carried in the cope instead of the 


sections of tl! 
the 
in the furnaces, all of the dirt in 
The 


pots is to 


drag, and into the 


kettles exposed to greatest h 


molds was. carried. proper 

hang 

the cope, ther 
carrying all of the dirt to the r 
of the pots dirt 
little harm. pots 
by carrying the green 
the 


easier 


to mold these 


green sand core in 


where spots can 


These were mol 
sand 
which naturally makes 
method of molding, but 
the the pots grea 
Pots similarly made, with the gr 
sand core in the cope, will withs' 
daily usage for 


COT 
drag, 


duces life of 


practically tl 
these 
melting aluminum 
from 


weeks, whereas pots used 
will give 
five to six days. It 
be noted that the metal has be: 
badly scaled off, ‘indicating that 
large amount of dirt was carried in! 
the cope halves of the mold in whi 
these castings were made, and natu 
ally, there being no outlet, it remain 


in the iron with the results indicat: 


way 
will al 
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HELPFUL HINTS FOR BRASS 
FOUNDERS. 
By C. VICKERS 
Many a “brass man” has wondered 
if it would pay to strip the zinc from 
discarded dry batteries. From the 
experience of many foundrymen it 
has been found that this would not 
pay as the labor cost is greater than 
the value of the recovered metal, and 
result, batteries lie 
around on the dumps in ever-increas- 


as a these dry 
ing quantities. 

If you happen to have such a dump 
near your shop, or even if you shou'd 
have to go 
gather up the dry batteries and bring 
them into your foundry, for you will 
find that you need them in your bus- 
much for the 
contain, but 
valuable flux in 
inelting- copper and its alloys. 

lt ts a 
attery into the 


a considerable distance, 


iness, not so amount 


f zine they because 


they make a very 


good plan to charge the 


crucible when the 
opper or brass has become red and 
small portion has been melted. The 
inc then alloys with the 
ielted battery burns and 
he contents scatter and form a cover 
of the metal 
nd consequent porosity of the cast- 


melts and 
metal, the 


reventing the burning 


gs. The batteries can also be 
harged with the metal when the heat 
s first started, but if it is desired to 
dd flux to a full pot of molten metal, 
battery 
damp, and 


n no account throw in a 
tact, as invariably it is 
thus sunk into the metal, will cause 
1 explosion. In the latter case, first 
rreak up the battery and scatter its 
surface of the 


yntents over the 


etal. 
The Use of Sodium. 


Sodium is occasionally used by 
manufac- 
ture of babbitts to deoxidize the tin, 
tus making it flow more freely, and 
r this purpose it is very efficacious. 
Sodium is a very curious metal, more 


the brass founder in the 


s> than any other metal in common 
€. fit 


soft as wax, and when freshly cut 


ordinary temperatures it is 
a few sec- 
ds tarnishes, becoming coated with 
When _ purchased 
cans the same as “em- 


shines like silver, but in 


cover of oxide. 
comes in 
Imed beef” and other table delica- 
s, and for the same reason it will 

keep 
1 therefore, 


exposed to the air, 
must be kept in air- 
There is no dan- 
gr to be apprehended in opening a 


when 
ht receptacles. 
of sodium, as the metal does not 


take fire, ‘but 


oxide. 


lode, nor will it 
g'idually passes into an 


can be dug out of the can with 


THe Founory 





Fic. 6—TuHe Drac Mo.p For THE Bottom HALF oF A CRANK CASE CASTING IS SHOWN 


IN THE FOREGROUND. 


a knife, thrown 
and stirred in. 


dle it 


with 


tin readily, but 
must 


alloys with 
copper care 
it will spatter, 
ticles are not 
contact with. 


The chemists 
temperatures, 


oxygen 


from 


contain it, 


Fic. 7—HIncGep, Power Drart, 
HALF 


OF 


whether 


A 


almost all 


onto the bath 
It is not wise to han- 
the naked 
should be picked up with gloves. 


i 


and the 
pleasant to 


tell us that 


sodium _ will 


solid, 


TRANSMISSION 


hands, 


be exercised, 


burning par- 


bodies 


THE CopE WITH THE CorRES IN PLACE IS IN THE BACKGROUND 


gaseous. Yet, 1 per cent of sod- 
ium will not make copper run solid, 
probably because of the difficulty of 
getting the metal mixed 
with the copper before it burns away. 


When 


alloy 


properly 


form of a rich 
better with 
the copper, but must always be used 
with 


added in the 


with tin, it mixes 


caution, as the copper will 


splash the same as if the tin were 


wet and for the same reason, that is, 
the sodium same as 


water at high temperatures. In this 


vaporizes the 





Power TurN-Over Moitpinc MACHINE ON WHICH 
GEAR CASE PATTERN 1S MOUNTED. 
HALF oF THE Motp HAs Just BEEN MADE 


THE DracG 


TRE FOuNDRY January, 1910 

















\ Battery oF Four, Tirtinc Crucis_t, GAs-Firrep, Brass MEL FURNACES 


respect, it is ar to mercury, ; of calcium is better than salt, being TITANIUM IN NON-FERROUS 
an amalgam with the latter metal equal in the writer’s opinion to chlor- METAL MIXTURES. 
with tin will ‘molten cop- > of zinc. Chloride of calcium is The use of titanium alloys of 
| used in chemical fire extin- per, tin, zinc or lead, in the pr 
rs to prevent freezing. It must tion of mixtures containing thes 
be confounded with chloride of non-ferrous metals is the subj 


lime. The latter is really hypochlor a patent granted to A. J. Ros 


of 
ide of calcium (CaCl.0:), while of the Titanium Alloy Mfg. Co. 


flux in aluminum, but it is chloride of calcium is (CaCl). When titanium has a _ purifying effect, 

not the only Tl that is useful added to aluminum as a flux, some of suring sound castings, since the f 
this respect. ommor1 i chloride the calcium is reduced and alloys with mation of blow-holes due to gas 
of sodium) i <cellent, though the aluminum, improving the latter, es- is avoided. To make, for example, 


» 


inferior to chlorid f zine loride pecially when used for deoxidizing steel. alloy of titanium with tin, Mr. Rossi 














NK CASE CASTING IS SHOWN AT A AND C, AND THE OTHER HALF OF TH 
mR OF ONE-HALF OF A TRANSMISSION GEAR CASE CASTING ARE SHOWN 
RESPECTIVELY, AND A Brass Raprator BASE at F 
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lic. 


10—TILTING 


MELTING 


CRUCIBLE, GAS-FIRED 
ALUMINUM 


xes together tin, tin oxide, titanic 


d and aluminum shot, and_ heats 
5 mixture in an electric furnace. 
fusible slag such as broken glass 
mixture of glass with blast fur- 
e slag is useful as a protection of 
molten bath. In the same way 
ys of titanium, with lead or with 
iwanese, can be made. 


HARD BRONZE MIXTURE. 


Jucstion:—We 


ne 


difficulty 


12 


THRE! 


C 


in 


AST 


are 


making a 


IRON, 
Spots 


experiencing 


nut 


ALUMINUM 


CAUSED 


MOLDED WITH THE BOTTOM IN THE COopPt 


suf- 


THE 


MELTING Pots, WHICH 


TARE Founory 


FURNACE FOR F 


ficiently hard, which carries the bed 


for a knife grinder and weighs about 


11 pounds. Furthermore, the metal 


is practically honeycombed. Can -you 


give us a good mixture? 


Answer:—A good mixture for this 


work consists of copper, 16 pounds; 
tin, 2 pounds; zinc, % pound; lead, 
1% pound. Melt the copper under 
charcoal. Charge the charcoal with 
the copper and add one ounce of salt 
to 100 pounds of the alloy. When 
the copper is liquid add the zine, 


Bee 


BoTToM 


AME DEFECTIVE 


HoLres IN THE OF THE Pots. 


"ast Iron Pot, Gas-Firep, 


AFTER 
THESE 


219 





ALUMINUM 


MELTING FURNACES 


then the tin and lastly the lead. Stir 


+ 
Lil 


the metal well, bring to the proper 


temperature and pour. KK. K. 


The J. W. Paxson Co., Philadelphia, 
has prepared a set of covers to fit its 


hulletin issued from time to time. 
These covers are of cloth and the ar- 
rangement is such that the printed 








matter of this company, conta1 

great deal of information va t 
the foundry trade, can be eserved 
in permanent form wi t troubl 





Less WEEk’s USE 


THAN \ 


WERI 


CASTINGS 


INSTEAD OF THE DRAG 





THE FOUNDRY AS SEEN BY AN ENGINEER’ 


The melting department is described as the heart of the gray 


iron casting plant, and its problems are exhaustively discussed 


N ALL foundries, the 
well-managed as well 
as the poorly admin- 
istered, all depart- 

ments and portions of 

the 
center at or 
the 

house, making it the heart of the foun- 

The 

step further, for what is really the life 

blood of the 
cupola. The management may be thor- 


work seem to 
radiate 
from melting 


dry. similarity permits going a 


the foundry comes from 
oughly competent, the system may be 
the work of the 
molders that 
the iron is not right as 
the 
departments 


perfect, coremakers 


and may be all could be 


desired, yet if 


it comes from the perfec- 


for 


distin- 


cupola, 
other 
Let 
guishes between the well-arranged and 


tion in 


9 
goes 


naught. us consider what 
the poorly-arranged melting house, hav- 
ing in mind that substantially the same 
method of analysis can with profit, be 
applied to determine the efficiency and 
the 
find 


common 


foundry depart- 
that a 
sense to the 


that 


proportic ns of all 
We 


application of 


ments. will vigorous 


~known working conditions is all 


is required. 
Problems of the Cupola. 


The problem of the cupola is an old 
one; we will not delve into its history, 
but will consider it as it is today, the 
result of and 


many experiments many 


failures. It is slightly more difficult 


of treatment than are some_ other 


scientific problems because of the mys 


which has surrounded chemistry 
and the 
of the alchemist. 

Behind the 
a shell, lined 
into 
The 
must be burned to supply 


tery 


melting furnace since the days 


veil of mystery, we see 
refractory material, 
fuel and 

The fuel 
the heat for 


with 


which is charged iron. 


iron must be melted 
Oxygen must be sup- 
The ob 
iron rapidly, to 
the 


features 


melting the iron 
plied to support combustion 
ject is to melt the get 


it hot and to do so at lowest cost. 
Having 


will consider 


the main before us, 


we average The 


Cc 1k ~ 


Varies more 


cupolas 
have under it. 
this bed 
The slag hole 


iron must 
depth of 


should. must 


*Presented 
the American 


Cincinnati conve 


Assoc 


at the 
Foundrymen’s 


enough above the sand for the bosh te 


contain more molten metal than the 
melt 
setting of 
of the heat, 
rapidly. 


tuyeres 


will during the removing 


ladles 
when the ladies are handled 


cupola 
and toward the end 
less 

The 


above 


must be high enough 


the slag hole to prevent slag 


overflowing into the air chamber. Above 


the tuyeres we must have enough coke 


to heat the walls of the cupola, to heat 
the blast 


A considerable difference in 


the metal. 


the height 


and also to melt 


of the makes no appreciable 
heat of the metal, 
provided enough air is present. 


tuyeres 


difference in the 


Air Consumption. 


Many calculations for cupola and 


**30,000 
Recently in Eng- 


blower capacity are based upon 
cubic feet per ton”. 
land a 
this 


reduction was recommended 1n 


amount. These figures are based 


upon theoretical combustion with pure 


dry air, conditions which cannot be 
even closely approximated in the clean- 
est foundry. The foundry air contains 
a large percentage of moisture, is low 
contains a 
and 
The 


require a 


in oxygen and large per- 


centage of gases dust, which re- 
assumed condi- 
fuel ratio of 8 


and make no allowance for the balance 


tard combustion. 


tions also 
of the fuel nor the moisture which the 
fuel 


factor, which is ignored, is that after 


and air must contain. Another 


40 per cent of the oxygen is consumed, 
the 
bustion. 


air will no longer support com- 


Theoretical combustion with 
foundry air would require 35,000 cubic 
Actual 


amount to 


raise 
87,500 


cubic feet per ton in dry weather. Dur- 


feet per ton. conditions 


the required about 


ing wet weather about 20 per cent o} 


the fuel is consumed to evaporate the 
the 
6.7 requiring 


ton. A 
heat of 


moisture in the air, and effective 


fuel ratio is 
105,000 


reduced to 
feet 


cent of 


cubic per 
the 
tion is carried beyond the melting zone. 


When 


the melting zone to absorb this heat it 


very 


large per combus- 


there is not enough metal above 


is wasted in a manner 
fortable to the charging. 
too small for the 
little dioxide is formed below the charg- 
the the 


most uncom- 


With 


cupola, very 


men 


tuyeres 


ing door, and greater part of 


heat is wasted 
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The amount of air in the cupola dd 
pends upon the blast pressure and th 
the tuyeres. 
economy the blast pressure should be a 
low 


size of For purposes « 


as possible. It is expensive ar 
unwise to use high pressure and sma 
tuyeres. When the 
sonably good the 
melting is the 
the blower. Mellow 
and cannot be 
air 


equipment is rea 


air pressure in tl 
zone same as it is 
blast is 
obtained 
the 


and 


a mi 
nomer with a 
high air 
Rapid the 
high degree of heat, is derived in pr 
portion to the unbalanced pressure i: 


pressure in chamb« 


combustion, resulting 


side the cupola, provided the other fac- 
The f 
tors determining the required blast pr 
the 
pola and the effective area of the tt 


tors are properly considered. 


sure are: the effective area of 


the nature of the charge and 
The 
area of the tuyeres depends upon tl 


eres ; 
temperature required. effect 
shape and smoothness and the cell str 
ture of the fuel. The effective area 
the cupola depends upon its diam 
the the 


distance from the tuyeres to the top 


ratio between diameter and 
the charge, the method of charging 
The 
cation of the tuyeres are almost ni 
for 


problem. 


the cupola lining. shape and 


gible this portion of the cu 


Tuyeres. 


In constructing the tuyeres, we sl 
seek to 
through unequal expansion always c1 
The the 
small enough to resist the tendenc 
coke to fall in. 
use of upper tuyeres indicates that 


eliminate box forms, w 


opening in tuyeres must 


Faster meiting by 


lower tuyeres are not large en 
When the tuyeres are large enough 


gas cannot be ignited at the chat 
door. 

One very common mistake is to 
the cast iron sections used insid 


With a 


more faj 


cupola, too heavy. thin 


the 
melting or 


tion heat radiates 


and cracking is preven! 


There are a few who consider 


the central blast is better than the 
blast, but the 
central blast might 
blast terminates the 

is inside the cupola, 


supply a sufficient volume of air 


advantage which 


have over. the 
moment the 


providing 
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entral blast has the disadvantage of 
yeing troublesome to make up, and has 
tendency to leak. 


Fancy shapes and beveis for tuyeres 


ire of no more importance than is the 


lor which they might be painted. The 
last must be distributed so as to have 
ie largest possible melting zone, and 
he melting zone must be as near the 
ottom of the cupola as_ possible. 

Upper tuyeres soon lose their shape 
When the tuyeres quick- 
show the effect of the heat they are 


nd burn out. 


vrong, usually too small. The blast 
rotects the tuyeres when they are any- 
vhere near to the place where they 
hould be. 


Tuyere Areas. 


Various proportions have been pub- 
shed for tuyere areas ranging from 
hout one-tenth as large as they should 
e to three times as large as is re 
uired. A popular size has been from 
vo to three times the area of the 
lower outlet: this is several times too 
rge if the blower 1s of suitable ca- 
city. 


The area of the tuyeres and the blast 


pressure must have a proper relation 


the heighth from the melting zone 
» the charging door sill, regardless 
f the economy that would be obtained 
having the tuyeres and blast cor- 
cuy proportioned to the cupola. This 
ict has been overlooked in many cases 


» the disadvantage of the foundry. 


he tuyeres are nearly closed by coke 
d the ratio between the effective 
ea of the tuveres and the effective 
rea of the cupola at the melting zone 
ust approximate the increase in vol- 
me, which the air has undergone dur 
g¢ its rise in temperature. A consid 
rable variation from the correct ratio 
es not show a marked difference in 
ficiency, but any variation from the 


‘rrect size is at a loss 
The Blast. 


The blast enters the tuyeres at at 
ospheric temperature, passes through 
candescent coke and is very rapidly 
ated to the highest temperature which 
e metal will absorb. The distance 
aversed by the air in arriving at this 
mperature is+practically the same un 
r all working pressures. The loca 
n of the melting zone is substantially 
e same with a low pressure as. with 
blast. 
de more liable by Iack of air. A 


high pressure Bridging is 
gh blast pressure increases the area 
the melting zone. 

The air in passing up through the 
pola follows the curve of least re 


stance, losing its heat and_ velocity 


d giving an egg shape to the melt- 
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ing zone. «This shape varies for dif- 


ferent methods of charging, some of 
which cause rapid cutting of the lining. 
This is particularly true, when through 
a mistaken idea of confining or con- 
centrating the blast, the cupola diam- 
eter has been reduced. This reduction 
in diameter does not increase the melt- 
ing speed, unless something else is 
wrong with the cupola design. The 
charges of coke are reduced after the 
1 the 


melting zone is lowered slightly until 


become heated an 


cupola has 


the cupola gets up to full heat in 
about 30 to 40 minutes after the blast 
is on. This condition, a good meltet 
can usually maintain throughout the 
balance of the heat. 


Charging Door. 


The charging door siil is located 


from 6 to 20 feet above the bottom 
plate, a very convenient range, per 
mitting the cupola to be anything be 
tween practically useless and very ef- 
ficient. 

When the distance between the melt 
ing zone and the charging door sill 
is right for low blast pressure, it is 
low enough to cause insufferable heat 
at the charging door, when higher blast 
pressure is used. 


A large part of the bad iron is 
caused by improper conditions on the 
Where the space is 


too small for the men t 
ly 


charging flooor. 


handle mate 


rials rapid in charging, an¢ 
the charging door is too near the melt 
ing zone the men make no pretense at 
proper charging. The mixing of the 
iron in i 


charging, the vital point, 1s 
generally intrusted to those who know 
the least about it, only what they can 


] 


remember of what they have been told. 


The pigs should be laid flat to the lin 
ing and never end on because the lin 
ing is less cut and the iron melts fast 
er with a larger surfac« 


Charging. 


The Inst charge should contain the 
scraps from the tumblers, so that the 
blast will not blow through too soon, 
and require slowing down the _ blast 
The charging door sill should never 
be high enough to require a short man 
to raise the iron with his arms. Six 
inches is a very desirable height 
Where a cupola, even as small as 48 
inches inside diameter, is melting to 


its full capacity, two charging doors 
are better than one, particularly when 
both fuel and metal are weighed. Both 
doors aie used for rapid charging of 
coke and iron. 

The charging door is frequently lined 


with refractory material, making it 


heavy to manage and likely to burn 


??| 





out and crack in a short time. The 
correct form of charging door is one 
made of perforated sheet metal. 
Frequently, improvements or changes 
in cupola construction, excellent for 
special conditions, have been adopted 
for any and all conditions, whereas, the 
ideal for one case may be almost use 
less when governed 


by the working 


factors in another case. The ideal 
management for a cupola in a large 
foundry might easily be ruinous for a 
small foundry. 


Air Chambers. 
Some air chambers are made 6 inches 
wide with a sectional area three or 
four times the outlet. This 


keeps down the diameter of the cu- 


blower 


pola at its base, so that it can be 
placed in a confined corner where it 
should never be located, and the melter 
can be nearer to the cupola when he is 
tapping. The wind box is practically 
cut in two at the slag hole, and at the 
breast. This reduction in section at 
two places makes it necessary to con- 
nect the blast pipes to the air chamber 
at two places. With the wind box of 
the correct section, these conditions do 
not exist, and the blast pipe can be con- 
nected tangent to the air chamber, as 
it should be 

Cupolas made without cleaning doors 
Clean- 


ing doors facilitate the removal of ma 


on the air chamber are wrong. 


terial which falls through the tuyeres 
With several cleaning doors at con- 
venient places safety tuyeres are not 
required. These doors are very use 
ful for natural draft when burning up 


the bed. 


gradually heated up at a minimum ex 


The iron and cupola are 


penditure of coke and lining. There 
should be holes in the air chamber op 
posite the tuyeres, covered with frames 
containing peep holes about 114 inches 
in diameter, these peep holes being cov- 
ered with mica so that the inside of 
the cupola can be watched by the melt- 
er. The peep hole covers should be 
open when the blast is put on to pro 
vide an- escape for the accumulation 
of gas in the blast pipe. 

Every cupola should be provided with 
a blast gage to help the meiter form a 
better estimate of the conditions exist- 
ing in the cupola. A sufficiently correct 
blast gage can be made by bending a 
glass tube in the usual U shape, partly 
filling it with mercury and marking it 
16 ounces per inch. 


Sizes of Cupolas. 


The size of t 
determined by the size of the average 
When this heat 


cannot be poured off in 11% 


heat for the foundry. 


to 2 hours 


it is done at a loss in molding time 
and overhead expense. 
Foundries can seldom 
without at least one spare cupola. A 
minimum equipment for an output of 
500,000 pounds would be one 36-inch 
and one 48-inch cupola. Some economy 
can be obtained when 1,000,000 pounds 
month. A minimum 
foundry 
one 54-inch cu- 
increases as the 


afford to be 


are poured per 
equipment for such a would 
be one 48-inch and 
economy 
increases and the minimum 
1,500,000 pounds output 
is one 48-inch, one 60-inch and one 
54-inch cupola. For a 2,000,000 pounds 
output a minimum equipment would be 
one 48-inch, two 54-inch, and one 60- 
inch cupola. 

A majority of cupolas are now op- 
erating under economic conditions which 


pola. The 
output 
equipment for 


THE FouNpbrRY 


would not be permitted in any well or- 
ganized machine shop. 

Too little engineering supervision is 
given in most foundries, and the losses 
in nearly every case would more than 
pay for frequent inspections. 


Foundry Engineering. 
Foundry engineering is the science 
of economical production in the foun 
dry, a highly specialized branch of en- 
gineering, although its scope 
nearly the entire field of industry. Its 
aim is to make the foundry more pro- 
The specialization in engineer- 
ing, in law and in medicine have all 
comparatively recent 
As in both law and medicine there are 
conditions and means with 
the conditions after a 


covers 


ductive. 


been necessities. 
which to 


meet specialist 
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has diagnosed the troubles, some o1 
else can apply the cure. The found: 
engineer accomplish the i: 
possible but, by applying the princip! 
of economical administration and pr 
duction, can in many cases come vi 
near to working miracles. 

By mingling with a large number 
aggressive and intelligent foundrym 
all of whom in their own way a 
striving for higher efficiency, the fot 
dry engineer is continually in positi 
to show each client where economics c 
replace. the methods in vogue both 
buying or selli 


cannot 


administration and 
He can often dispell the mystery, whic! 
surrounds the heart of the foundry a 
other departments even when the m: 


} 


agements believe it can 
for every dollar 
work and that not a cent is wast 


accou 


going into | 


ELEMENTS OF PATTERN CONSTRUCTION..-II 


How segmental, circular and cylindrical work is 


produced to the best advantage in the pattern shop 


INGS and 
occur 


cylinders 
constantly 
in pattern work. 
Dimensions are 
soon exceeded in 
which it is 
ble to 
in solid 
A small ring of not very slight sec- 


p< SSI . 
make ‘them 


material. 


tion may be made in hard wood. Cyl 
inders under 3 or 4 inches may be 
solid. But 
construction are not suitable for the 
vast majority of 
would 
shrinkage, or 


made such methods of 


patrerns, because 
become elliptical by 
break, and 


‘rings 
cylinders 
The first 
are therefore built-up with segments, 


would shrink out of shape. 


the second are lagged with strips, and 


the larger the number of pieces in 
reason, used, the better the shrink- 


age will be minimized. 


Complete Rings. 


Complete rings, Fig. 1, are largely 
built-up by means of segments with 
overlapping joints, equal- 
ly. Though short 


in order to avoid possible shrinkage 


alternating 
each segment is 
in the width, and thin, yet a ring 
built-up 
due to the overlapping of the joints, 
the number of courses or rings in a 
deep pattern, and the gluing. Such 
ring patterns are strong in them- 


of these is exceedingly strong, 


selves, but generally they are also 
reinforced considerably by being built 
on plates, or by having arms fitted 
Segments are used instead 
of sweeps for deep and thin work, 
for which sweeps, cut from the solid, 
would not retain their shape perma- 
nently. A semi-circular end would 
be built in and attached 
with a butt joint to a straight por- 
Segments are often cut from 
prepared like Fig. 1. Work 
of this kind is common in some core 
boxes as well as in patterns. 


to them. 


segments 


tion. 


rings 


Strength of Built-Up Pattern. 


The strength of a built-up pattern 
depends largely on the number and 
thickness of segments employed. Six 
is the usual number for work of av- 
erage dimensions, but eight, 10, 12 
Or more are necessary in large flimsy 
rings, Fig. 2. The length should not 
exceed that at which the effect of 
shrinkage would be noticeable. The 
width and possible shrinkage of a 
segment a, would obviously be con- 
greater than the one at b. 
The thickness of segments 
less in shallow patterns than in deep 
ones, in order to get a sufficient num- 
ber for strength. Aring, say 2 inches 
thick, could not have less than three 
courses, and should have four, while 
one of 8 inches depth may have from 


siderably 
must be 


BY JOSEPH HORNER 
six to eight. Also, though the thi 
nesses are equal in an ordinary ring 
as in Fig. 1, thinner 
have to be 


courses m 
used, as in the inter: 
rib in the ring Fig. 2, to give nec: 
sary strength. A semi-globular pat 
tern, Fig. 3, is built up 
ments. At one 


with seg 
time I made som 
large mixing globes in this way, vary 
ing from 2 to 3 feet in diameter, 
which numerous 
fitted. The castings were cored 
with swept-up cores. 


attachments wel 


Another Method. 


Another method of building seg 
mental work is shown in Fig. 4. ! 
represents a_ solid-plated pattern, 

the body of a large pinion or dis 
The segments run radially, with t! 
result that if they shrink at all, the 
only effect would be a slight opening 
of the joints. The diamet 

would not be affected, as might h: 

pen if the segments 
the way of the 


edge 


were cut wit! 
grain, tangential! 
Frequently, the two kinds of segme: 
are arranged in one pattern. Thus 
in Fig. 5, which is the ‘tbody of a 
gear wheel pattern having a disc ce 
ter, radial segments form the disc, a: 
circular segments built on each si 
form the rim. 

In these examples, Fig. 3 excepte! 


the building-up has been  perpendi 











ne 
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much work involves build- 
turning to bevelled sec- 
curves. Three examples, 


and 8, illustrate 


ilar. But 
ng-up for 
or to 


6, 7 


tions 
‘igs. 
oints. 


these 


Wheel Patterns. 


Fig. 6 is a bevel wheel, shown as it 
appears when completed. The seg- 
ments for the plated portion are 
radial, the others circular. Two loose, 
friction collars are fitted, also built-up 
of circular segments. The boss and 
print are centered with studs. Fig. 7 
is another bevel gear similarly built, 
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its adhesive strength after prolonged 
foundry use. The alternate wetting 
and drying, and the frequent contact 
with hot sand, have tendency to 
start and lossen the joints. Addi- 
tional security is therefore generally 
given by driving wooden into 
the segments. Nails sometimes 
used, and they are suitable in plain 
work. But articles turned 
to bevelled or curved there 
is risk of nails coming out into con- 
tact the 
chance contact with a few pegs 
Nails might be 


a 


pegs 
are 
when are 


sections, 


while 
would 
in 


with turning tools, 


not matter. used 


993 


oo oe 8 











and also jointed and dowelled along 
the center. Over these sizes, lagging- 
up is usual, solid material being liable 
to 9. A cheaper 
method is sometimes adopted 
some of the shorter patterns, strips 
being glued along edges, leaving a 
central open space, Fig. 10. This 
much less liable to shrink out of truth 


curve as in Fig. 


on 


is 


than solid pieces, but is not so good 
as lagging. 

In lagging-up, the aim must be to 
the between a 


too 


strike mean pattern 


with much or too little material 










































































Fig.7 





Fig.10 





having a friction ring on the major 


diameter and a cone clutch the 
The disc or plated portion 

the cone clutch has radial seg- 
ments. The bosses are turned solid, 
1 fatted studs to the disc of 
wheel. Fig. 8 is a wheel for a 
in sheave, jointed along the cen- 
plane, and having arms with cen- 
locking joints fitted into the re- 
in the half This 
wood pattern 


on 
minor. 


with 


ses rims. is as 


strong as a can be 


Use of Wood Pegs. 


\lthough glue holds perfectly in 
ewly built-up work, it loses some of 


= | 


and 2. Fig. 4, 
In 6 
would always be employed in prefer- 
ence to nails. 

Cylindrical large 
quantities and in all dimensions, and 
methods of 
with these 
straight cylindrical parts are fitted to 
other straight to curved 
portions of Curved 
work is also fitted to patterns or core 
boxes. In this great group, questions 
of how to secure strength 


In 


Figs. 


Figs. 1 
preferable. 


are 


pegs 
/ 


and they 


work occurs in 


construction are. varied 


conditions. Furthermore, 
lengths, or 


similar section. 


and per- 


manence constantly arise. 
Up to four or five inches in diam- 
eter, work is turned in solid material, 


in it. If lagging strips are too thin, 
the pattern will soon lose its truth 
with service. If too thick and too 
wide, shrinkage will occur. If the 
cross bars, on which the _ lagging 
strips are laid, are set too far apart, 
the pattern will not retain its truth 
longitudinally. As the due proportions 
must be settled in reference to the 
dimensions of each individual pattern, 
nothing but these general rules can 


be laid down. 
ence settle the details on each indivi- 
dual job. Good, longitudinal glued 
joints are essential, and screwing of 
the lags to the cross bars. Fig. 11 
illustrates a plain pipe lagged-up, the 


Judgment and experi- 
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+ 


drawing being made to show the 


parts proportionate. 


Thicknesses of Lags and Positions of 
End Cross Bars. 


The question of thicknesses of lags, 


and thicknesses and position of end 


cross bars 
by the way in which pipes, and es- 


are generally complicated 
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lags at the ends; but if there 
is much of reduction, a special 
cross bar should be glued in the ends 


with the grain running longitudinally, 


main 
this 


and long enough to include the print, 
which may then be cut down into the 
end piece, as in Fig. 12. Another 
way is to attach a separate print on 


the termination of the actual pattern, 
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pecially columns terminate, always Fig. 13. In arranging details of this 
with prints and generally with flanges, kind, the aim should always be, as in 
ind often with mouldings also. In other work, to dispose the grain in 
these cases it is not well to a'ter the the strongest way, in the way least 
thicknesses of lags unduly, either less liable to shrink, and the timber in the 


view to 


Or more, with avoid fitting 
additional pieces at the ends. Extra 
thicknesses must generally be glued 
mn the lags for mouldings. Sometimes. 


prints can ‘be turned down on 


the 


least thicknesses and widths consist- 


ent with strength, in order to minim- 


ize 


Typical 
14, 15 


shrinkage examples 


shown in Figs. 


Fig 


are 
and 16. In 
14 the hole in the base is large, 
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due to the presence of the moulding. 


The flange and its print are therefore 


screwed against the end of the col 


umn. The moulding is turned plank 
way of the grain and fitted into 
recess. At the cap the print is formed 


on a long block on which the lagging 
at that end ts glued, and a recess i 
turned in it to receive the flange. Th 
moulding is turned solid, blocking be 
ing glued on the lagging in the sam: 
direction of the grain. 


Pipe and Column Work. 


In Fig. 15 the hole in the base 

not large, though the moulding itse] 
will be made lighter by coring. T} 
lagging is, therefore, continued to in 
clude the print, and flange and mould 
ings are fitted into a groove as show! 
At the 


construction is 


method 
Beads 
fitted as shown in Figs. 14 and 15, 


end a_ similar 


adopted. 


top 


turning recesses and letting the bead 


in plank-way of the grain. This give 
rather short grain at and near tl 
joint, which is of little importan 


fitted closely and 
alternative is to. glu 
Fig. 


provided they 
glued. An 

blocks on the lagging as in 
and so turn them in place. 


are 


In pipe and column work, the c 


ditions of lagging are in the ma 


similar, but there is a considerable 
number of differences peculiar to ea 
class of work. A column pattern 
seldom connected to anything el 


its flanges 
are Of m: 
the fitting 

bends in varlo 


w.th 


pipes 


complete 
Sut 


involve 


being 
mouldings. 
shapes, which 
branches and 
fashions. In jobbing work too, met 

ods have to be considered for making 
frequent alterations in lengths and 

flanges, sockets, branch 

all of 
extend the present article unduly. 


fittings, of 
etc., to describe which would 


Hints on Pipe Work. 


standard, straight pipe, 
same methods are adopted as in c¢ 
Patterns both s 
and jointed, up to four, five or 
but 


over those dimensions. 


In a 


umns. are made 


inches diameter, lagged-up wl 


Iron patter 


cored out and_ unjointed, are, 


course, used when large quantit 
are being constantly molded. 

In shops doing odd and occasio 
the 


are altered to suit all requirements, 


work, standard sizes of patte 


preferably a second series of patt 


is kept for these alterations. I} 
the present point of view, the 
ficulty in making both standard. p 
terns and alterations lies in secur 
the maximum of strength with p 
manence of form. 

The two most common cases 
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e fitting of ‘bends and branches. In 


ch of these, the fitting is an off-set 
at is not in line with the straight 
which it is attached, which 
the reason why it’ cannot be made 
still 
grain and permanence. 
fitted with a 
and 18, and a 
us, Or with screws. Often, flat bar 


retain 
Usual- 


dovetail, 


one therewith, and 
a bend is 
branch either 
m is used to secure the joint. In 
dovetails, it is 
tight 
ends 


ting these necessary 
that 


together 


make their fit so they 


ll pull tne abutting 
ey must not fit without hammering 
wn tightly, and the tighter part 

at The 


iount of slope on the dovetails must 
sufficient to 


ould be the broader ends. 


exercise a slight end 


ll, and a little draft on the = sides 
desirable. These may be glued as 
ll as screwed for permanent serv- 


but for temporary alterations they 


screwed only. 
Joints of Branch Pieces. 


The joint of a branch piece is abut- 
to the curve of its pipe, Figs. 19 
1 20, 


because it is easier to make 


good joint then than if a dovetail 
a tenon were cut on it solidly. 
wels may be driven in tightly after- 
rds, Fig. 21, but 


in diagonally are employed. 
J ploy 


generally, screws 
There 
good, 
throat 


length 


a better chance to make a 
I 


n fit when a branch has a 


large becaus« the 


radius, 


bearing is greater. Bar iron let 


» and screwed in the joint faces, 


th or without dovetails, makes a 
20 and 22. Ht 1s 


Figs. 


firm job, 


eclally useful on pipes which are 
awkward shapes, involving more 
n one joint. A bar, 1 inch x 3/16 


h or 1 inch x &% inch, is sufficiently 


tiff for most work. 


Fitting Flanges and Sockets. 


adjuncts, as flanges 


ihe hitting of 


governed by questions 


~*k + : 
Sockets, 15 


strength, of liability to shrinkage, 


probability of alteration. Flanges 
rule are made plank-way of the 
in and fitted into grooves turned 


I 
the body of the pipe or column. 


sockets, being little larger than 
es, are generally turned in one 
them, or iron sockets are fitted 


along which they can 


fixed anywhere with a 


patent has recently been granted 
Daniel Collier, Birdsboro, Pa., on 
yottom pour ladle in which the 
per is arranged like a funnel, so 
if the plunger gets out of align- 
the funnel portion’ wil not allow 


scat other than in the center. 
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TRAINING OF TEACHERS OF 
INDUSTRIAL EDUCATION. 
The demand for competent teachers 
of industrial arts has led the Teach- 
ers’ College, Columbia Un/‘versity, New 


York City, to plan a series of night 
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LANCASHIRE FOUNDRYMEN’S 
ASSOCIATION. 

program of the papers to be 

before the 


The 


presented Lancashire 


branch of the British Foundrymen’s 


Association, shows a varied line of 






























































courses by which young men, who subjects which should be productive 
have technical ability in the trades of much interesting discussion. These 
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The f r 
such as woodworking nd macl meetings are held in the Municipal 
shop work, can prepare themsely es School of Technology in Manches 
for the prot ssion of teach ng. Thes ter, Eng. The meetings and sub- 
‘ . jects f iscussit follow: 
courses cover mathematics. drafting, JectS for discu On, low . 
; ; Feb. 5.—“Coke for Foundry Use,” by E. 
design, wood-working, machine sho L. Rhead. ; 
, March 5.—‘‘The Production of Castings 
work, industrial chemistry, industri to Withstand Hydraulic Pressure,” by C. H. 
; P Edwards. 
history and methods of teaching in- April 2.—“Crystallization and the Effects 
, : - of Various Elements on Cast Iron,” by T 
dustr‘al arts. W. Markland. 
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TRE FOuNDRY 


A retrospect of the 
foundry trade of the 12 
months, which 
just come to a close, is 
contrast to 
prevailed during 
the preceding year, in that the move- 
ment of the trade pendulum has been 
steadily upward and _ all 
are favorable to a 


The Foundry 
Trade in 
Retrospect 


have 


in pleasing 
the conditions that 


indications 
continuation of 
the existing period of prosperity. Idle 
shops in all branches of the indus- 
try have resumed operations, and in 
several lines the tonnage is so heavy 
that deliveries are from 60 
to 90 days. Producing capacity, nota- 
bly in the non-ferrous 


deferred 


castings trade, 
which a year ago was considered sev- 
eral years in advance of require- 
ments, has been greatly added to by 
the erection of many new plants, yet 
notwithstanding this avail- 
able output, premiums are asked for 
prompt deliveries. The automobile 
industry, which has moved 
with rapid 
months, is 
demands for 


nage 


increased 


forward 
strides in the last six 
almost insatiate in its 
castings, and the 
from. this 
an estimated 
60 per 


ton- 
shows 
more than 
compared with the 
1908. Motor car 
builders are now using malleable cast- 
ings more extensively 
fore, and it is 


alone 
increase of 


source 


cent as 
closing months of 
than hereto- 
reliable 
authority that one automobile concern 
now uses no less than 200 tons of 
these The 
resumed buying and 
their requirements have taxed the ca- 
pacities of malleable and 
dries alike. The 
both specialty and their 
activity reflect the general improve- 
ment in business conditions through- 
out the country. 
witnessed a 


stated on 


castings daily. railroads 


likewise have 
steel foun- 
gray iron shops, 


jobbing, in 


The past year has 
remarkable change in 
the attitude of many foundrymen to- 
ward the molding 
tremely low 


The ex 
quoted on cast- 
ings early in 1909 forced many shops 


+ 


to investigate the 


machine. 
prices 
merits of labor- 
equipment, and as a 
machines been 
plants where they 
were only viewed with skepticism be- 
fore. Improvements in 

chines have than kept pace 
with the requirements of the foun- 
dry industry, and it is predicted that 
machine-made 50,000 
possibilities 


saving foundry 


result, molding have 


introduced in 


molding ma- 
more 


molds weighing 
pounds are 
of the future. 
permanent 


high 


among the 

The art of casting in 
molds has also reached a 
state of development, and 
whereas it was only possible to pro- 
duce sash weights and similar rough 
sections in cast iron molds heretofore, 
difficult cored 


sections, such as pipe 


fittings and soil pipe, as well as brake 


January, 191( 


shoes, agricultural castings, hardwa 
and similar sections are now su 
cessfully cast by this process. Co: 
current with the 
trade conditions, 


terials 


improvement 
prices of raw n 
advanced. The -follo 
ing comparison of pig iron prices 
the leading 
cates that 


have 
centers, however, in 
values, despite abnorn 
activity, are on a conservative basi 
Foundry No. 2, standard, Philad 
Dec. 1908, $17.25—Dec. 19% 
$19.00; foundry No. 2, southern, Ci 
cinnati, Dec, 1908, $16.25—Dec. 19% 
$17.25; foundry No. 2, local, Chicas 
Dec. 1908, $17.35—Dec. 1909, $ 
Bessemer, Pittsburg, Dec. 1908, $17 
—Dec. 1909, $19.90; basic, Pittsbu 
Dec. 1908, $16.40—Dec. 1909, $17.' 
Lake Superior charcoal, Chica; 
Dec. 1908, $19.50—Dec. 1909, $19 
A comparison of non-ferrous m¢ 
Lake copper, N 
14.50c—Dec. 19 

copper, Ni 
14.12%c—Dec. 19 
13.50c; spelter, St. Louis, Dec. 19 
5.05c—Dec. 1909, 6.25c; lead, 
Louis, Dec. 1908, 4.10c—Dec. 19 
4.521%4c; tin, New York, Dec. 19 
29.10c-—Dec. 1909, 32.80c; antimor 
New York, Dec. 1908, 8.12%4c—D 
1909, 8.25c. 


phia, 


follows: 

Dec. 1908, 
electrolytic 

York, Dec. 1908, 


prices 
York, 
13.75e: 


WEIGHT OF CAST IRON PIPE. 
To the Editor: 

The article published in Tue Fo 
pkY, December, 1909, by A. C. Hen 
is exceedingly interesting, and m 
of the formulae given are shorter « 
than some of the methods commoily 
used to obtain these results. How 
ever, we wish to direct attention to 
apparent error in example 10, on p 
148, in which Mr. 
his formula to 


claims 

arrive at the wei 

of a 12-inch pipe, 10 feet long and 2 
inches thick, as 2,745 
whereas, the weight of such a pip 

approximately 1,960 pounds, The 

ference in the areas of the two di 

eters, namely 12 inches and 8 inc! 

is 62.83 square inches, and this mut 
tiplied by the length of the pipe, /2 
inches, gives a total of 7,539.6 cul 
This multiplied by 
weight of cast iron per cubic inch, gi 
us a total of 1,960 pounds. We 
again reach the same result with 
other formula given by Mr. Her 
treating the 12-inch diameter as 
solid body, and the 8-inch diamet« 
a solid body, and subtracting the la 
from the former. 


Hemist 


being pounds 


inches. (0).26, or 


This gives a t 
of 1,958.4 pounds, practically the s 
result. A third proof of the wei 
of this pipe can also be found as 
lows: Imagine the section being 


through the shell its entire lens 





ri 


& 
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he circumference being opened out 
ntil the pipe assumes the shape of a 
at plate. Taking the average diam- 
ter as 12 inches, and the circumfer- 
3 1/7 times the diameter, 
e would have a flat plate 120 inches 
long, 2 inches thick and 31 3/7 inches 
wide. This gives us 7,542 cubic inches, 
which multiplied by 0.26, again gives 
us a total of 1,960 pounds. 
W. R. 


ice being 


Hart. 


PREPARATIONS FOR FOUNDRY- 
MEN’S CONVENTION IN 


1911. 
The Pittsburg Foundrymen’s Asso- 
ciation has appointed the following 


chairmen of committees, which will be 
in charge of the 
the annual convention of 
can Foundrymen’s 
held in 


mmittee, 


arrangements for 
the 
Association, 
Pittsburg in 1911: General 

Jos. T. Speer, Pittsburg 
ilve Foundry & Construction Co; re- 
ception, E. A. Kebler, M. A. Hanna & 
Co.; smoker, E. D. Frohman, S. Ober- 
iver Co.; finance, J. S. Seaman, J. 
Seaman Co.; plant visitation, W. A. 
le, Westinghouse Machine Co.; con- 
ition, H. E. Field, Mackintosh, 
mphill & Co.; ladies’ entertainment, 
O. W. Mason, Midland Steel Co.; boat 
e B. H. Foundry 
Machine Robin- 


Ameri- 
to be 


— 


N 


Union 


W. B. 


Zimmers, 
Cé.; press, 
Founnry. 


— 


THE 


PERSONAL. 
Kirchhoff, 
distinguished 


‘harles the 
editors of 


this 


one of most 
the 


has 


and 


ineering press of country, 


from active 
business, having disposed of 

in the Jron Mr. Kirchhoff 
duated from School of Mines 
Clausthal, 1874. He 
ame Iron Age 
1878, the 


ounced his retirement 


his inter- 
d 1ge. 


the 


’ 


Germany, in 
the 
has 


with 


1889 


associated 
and since been 
tor-in-chief, 
5. K. Thompson, the 
engineer for a 
with Stanley G. 
Philadelphia, has estab- 
703 Real Estate 
ist building, Philadelphia, as consult- 
mechanical 
Vylie L. for 
s has been connected with 
the re 
appointed manager of 
mtown, Pa., office of J. K. 
& Co., Philadelphia. 
m. R. Beers, 
the Detroit 
oit, in the 


has 


employed in 
icity of mechanical 
od of 16 
eg & Co.,, 
d an 


years, 
office at 


engineer. 


Byers, who several 


the coke 


ness in Connellsville region, 


the 
Dim- 


been 


connected 
Supply Co., 
traveling 


formerly 
Foundry 
capacity of 


sman, resigned and is now as 
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sociated with the Federal 
Supply Co., Cleveland. 

Since the death of 
Crandall, Miss 
had charge of 
the J. W. 
This is 


Foundry 


father, L. A. 
Bessie C. Crandall 
the Toledo 
Paxson Co., 


first instance known of a 


her 
has 
branch of 
Philadelphia. 
the 


woman managing a foundry supply 
business. 

Alfred Lorenz has_ been appointed 
general manager of the Deemer Steel 
Casting Co. New Castle, Del. He 
was formerly manager of the plant 
operated by the Keystone Steel Foun- 
dry Co., Avonmore, Pa. 

Wm. J. Briggs, formerly with the 
Denver Iron & Foundry Co. Den- 
ver, Colo. has been appointed man- 
ager of the Denver, Colo. Gray Iron 
Foundry of the same place. 

Henry Stahl, formerly foreman of 
the plant of the Aluminum Foundry 
Co., Manitowoc, Wis., has been ap- 
pointed general manager of the brass 
foundry which will be built by the 
Manitowoc Iron & Metal Co., at York 
and Tenth streets. 

Chas. Cook has been appointed sup- 


erintendent of the foundry operated by 


the General Fire Extinguisher Co.,, 
Providence, R. I. 

Jeremiah Dwyer, the veteran stove 
manufacturer, known chiefly through 
his long identification with the Michi- 
gan Stove Co., Detroit, celebrated his 
golden wedding Nov. 22. Six sons are 


prominently connected with metal-work- 
ing companies in Detroit, four of them 
various works 


with stove 


W. Mayer, who has had a wide ex 
perience in 
the 
converters, has been appointed super- 


foundry work, particu- 


larly in operation of s‘de-blow 


intendent of the ornamental foundry 
of the Canada Foundry Co., Ltd., 
Toronto, Con. 

M. R. Gano has been admitted to 
the firm of J. K. Dimmick & Co.,, 


Land Title Building, Phtladelphia, here- 


tofore composed of J. K. Dimm‘ck 
and H. W. Coleman. 

R. H. Rehm, formerly employed at 
the Franklin furnace operated by the 
Franklin Iron Mfg, Co., Clinton, N. 
Y., is now associated with Nash, Is- 
ham & Co., 82-92 Beaver street, New 
York City, and will represent this 
concern in the New England states. 

John P. Frey, editor of the J/nter- 
national Molders’ Journal, Cincinnati, 


has from a_ three-months’ 


He 


Germany, Denmark, Norway, 


returned 
trip to Europe. visited England, 
Sweden 
and Austria, and investigated foundry 
countries. 
At the annual meeting of the 


labor conditions in these 


Amer- 
ican Society of Mechanical Enginee: 
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held in New York City, Dec. 7 to 10, 
George Westinghouse, president of 
the Westinghouse Electric & Mfg. Co., 
Pittsburg, was elected president of 
this society. 

C. A. Koehler, for the past three 
years foreman of the pattern depart- 
ment of the Chapman Valve & Mfg. 
Co., Springfield, Mass., has resigned 
to take charge of the pattern shop 
of the Stevens-Duryea Co., Chicopee 
Falls, Mass. 

Chas. J. Caley, formerly general 
manager of the Russell & Erwin Mfg. 
Co., New Britain, Conn. has ac- 
cepted a works manager 
of the Lock Co., Peter- 


position as 
Peterboro 
boro, Can. 


DEATH OF DR. CHARLES B. 
DUDLEY. 


Dr. Chas. B. Dudley, chief chemist of 
the Pennsylvania railroad, died Tuesday, 
Dec. 21, at his home in Altoona, Pa. 
As a testing engineer he won interna- 
tional fame, and through his skill and 
rare judgment Pennsylvania specifications 
have become noted throughout the rail- 
road world, where they are today largely 
accepted as standards. To him a large 
measure of credit is due for the 
rapid advancement of the American So- 
ciety for Testing Materials to a position 
among the foremost technical societies of 
the world. At the time of his death he 
was president of this organization, and 
has served in that capacity almost contin- 
uously since its formation. 

Chas. B. Dudley was born at Oxford, 
Chenango County, N. Y., July 14, 1842, 


of New England parentage. His early 
years were spent in attending the village 
school, and later the Academy, in the 
fall and winter, and in working on the 
farm in summer. In 1862 he enlisted 


114th New 
York Volunteers, and spent the greater 


as a private soldier in the 


part of the next three years in the war 
of the Rebellion. He was in seven bat- 
tles and was finally severely wounded in 
the battle of Creek, in the 
Shenandoah Valley, on September 19, 
1864. Returning from the war in 1865 
he began to prepare for college at Ox- 
ford and Collegiate Institute, 
and entered Yale College in the fall of 
1867, graduading in the class of ’71. The 
next year was spent in newspaper work 
in New Haven, obtaining means to pros- 
ecute further studies and to pay off obli- 
gations already incurred during the pre- 
vious four years. In the fall of 1872 
he entered the Sheffield Scientific School 
of Yale College, and graduated in 1874 
with the degree of Ph.D. The next col- 
lege year was spent as assistant to Dr. 


Opequan 


Academy 


Geo. F. Barker, professor of physics at 
On No- 
vember 10, 1875, he accepted the position 


the University of Pennsylvania. 








of chemist of the Pennsylvania railroad, 
at Altoona, Pa., at that time no railroad 
had a chemist as a regular employe, al- 
them had 
At that time the 
relation 


though many of occasional 


chemical work done. 


whole subject of the between 
scientific knowledge and its practical use 
by railroads was in a very chaotic state. 
There 
The study of the valuable properties of 
metals and other materials used in con 


Further 


were few, if any, specifications. 


struction was in its infancy. 


more, the study of materials from the 
standpoint of service had only just begun. 
The study of materials from the stand- 
point of the maker, that is, how to man 
ufacture a given product successfully, had 
made much more progress; but whether 
that product so manufactured would give 
service, 


the best results in actual 


largely an unknown field. 


Was 


When he presided over the deliberations 
of the American Society for Testing Ma 
terials he always took an active part in 
the discussions, and his fund of informa 
tion, which seemed almost without limita 
tion, added greatly to the interest in these 
gatherings. 

\t the 1909 Amer 
ican Society for Testing Materials, Dr 


meeting of the 


Dudley was appointed one of the dele 


TRE FOuNDRY 


Interna 
held in September at 
Copenhagen, and presented the invitation 
of the American organization to hold the 
next international meeting in the United 
States, two years hence. 


gates of this organization to the 


tional Congress 


At this meeting, 
Dr. Dudley was chosen president of the 
International Society for Ma- 
terials. He was twice president of the 
Society 
served as vice president of the American 


Testing 


American Chemical and_ also 


Institute of Mining Engineers. He was 
a member of the English, French and 
Chemical Societies, of the Iron 
and Steel Institute of Great Britain, the 
Duetcher 
Civil 
gineers, Mechanical Engineers and Elec- 


German 


Eisenhuttenleute, So- 
Mining En- 


Verein 
ciety of Engineers, 
trical Engineers. 

difficult to 
gineer who had a greater and more varied 


It would be name an en- 
experience in the testing of materials 
than Dr. Dudley. He called 
to test and pass judgment upon the qual- 


Was upon 


ity of nearly all of the materials em 
ployed by one of the greatest, if not the 
greatest railroad in the world, involving 
an expenditure of millions of dollars an- 
nually. It was said of Dr. Dudley that he 
had no acquaintances—only friends, and to 


have 


known him was to have loved him 


THE CRUCIBLE PROBLEM IN THE 
STEEL FOUNDRY 


HE article published in the Decen 
: ber, 1909, issue of THe FouNnpry 


entitled “Crucible Steel Casting Prat 





tice,’ is very interesting, especi 


view of the fact that the statement 
is made that the average life of cruci 
bles in use in that plant varies from 
six to seven heats. This is unusually 
igh and undoubtedly involves th 
use of pots for short heats, a prac 
tice whichis of questionable economy, 
to say the least. Being familiar with 
the methods pursued in Milwaukee 
crucible steel casting plants, I am 
certain that this shop charges its pots 
while hot, and does not permit them 


to cool off between heats, which has 


a tendency to prolong the lite 

the crucibl However, the practice 
of using pots which have bee 
duced in siz Say ter the third 
heat, for half heats, and probably 


one-third heats only, great 


ly reduces the furnace gy ; 
n addition there is always the ! 
ger yr tne pot b c ik nz l ne¢ I 
nace, and the resultant exp I 
for repairs will be much greater than 
iny possible saving that « be ef- 
fected ft the use of tl worn 
bles Experiments that have 


BY A. L. ACIER 


that the cost of melt 


third steel fur 


made indicate 
ing after the heat in 
especially when the pot has 


been worn away considerably, con- 


sidering the reduced melt, is greater 
than the cost of new crucibles, which 
should be 


no longer possible. The oil consump- 


used when a full heat is 


a short heat is practically as 


full heat, to say noth- 


wreat as) fora 


ing of the attendant dangers of a 


break-out. 


Plants manufacturing tool steelin 
variably charge their crucibles hot, 
d as a result their pots in many 


over extended periods, showan 


‘age life of eight heats. There is 


no reason why the same records can- 
not be attained in steel foundries, pro- 
vided the furnaces are properly con 


Some time ago a foundry 


in the east installed “Milwaukee” 


tvpe furnace, but 


de spite tl utmost 
( the crucibles showe d a poor 
verage life, and, as usual, the man 


ufacturer of the pots was called to 


‘count. However, inspection showed 
that the pots were of excellent qual- 
ty, but that the fuel oil was of a 


much lower grade than is furnished 


the Milwaukee shops In 


fact, I am 
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of the opinion that in many case 
the oil will be found to be the caus 
of many difficulties 
the crucible manufacturer, 
Some of the 
use in many steel foundries are hom 
made affairs, built without regard 
the utilization of the heat 
from the fuel, and in many instance 


+ 


the flame is directed against one sid 


charged again 


types of furnaces 


obtains 


of the pot only, while the other si 


is naturally of a much lower te: 
often wondered wh 
this kit 
obtain 

heat from a pot, much less three, a: 


yet the 


perature. I have 


gazing upon a furnace of 


how it was possible to 


crucible maker is charg 
with the responsibility of a high 

erage life when conditions are 
against the 


ble. 


depends 


proper use of the cru 
The life of the 
largely 


average crucil 


upon the care ex 


cised in handling the same, as w 


as upon the type of furnace in u 


The furnace problem has been git 


<1\ 
much careful consideration by bui 


ers of these melting mediums, a 
they have been designed to insur 
high average of heats. Somewhe 


the statement has been made tl 


crucibles of foreign manufacture sh 
a higher average life than those n 
in this 


country. I will not att 


o dispute this statement, but 
only refer to the heavy shipm 
that our manufacturers are maki: 


daily to England, Germany, Fra: 


and Australia, in refutation 


this charge. 


even 


LIGHTING CUPOLAS WITH OIL 


BURNERS. 
Fuel oil burners are now being 
tensively used for lighting cup 


The coke bed is charged direct into 


cupola, no kindling being used, 


the coke can be lighted in a 


short time by the use of these c 


pressed air torches. The cost of w 


is considerable and this is entir 
eliminated by the use of this dey 
The Hauck Mfg. Co., 140 Cedar str 
New York City, 


burners which cannot only be used 


manufactures fuel 
lighting for mold dry 
This bur: 


is also adapted for skin drying mold 


cupolas but 
repairing castings, ete. 
and its utility makes it an exceedi! 
valuable piece of equipment, which 
be used to advantage in every fou 

The American Air 
26 Cortlandt 


is mailing to the 


Compressor 
New York (| 


trade a_ four-t 


street, 


circular illustrating its “Fairhurst” 


compressor. In addition this con 


manufactures vacuum pumps, pneum 


tools and air lift well 


pumps. 
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MODERN EQUIPMENT FOR THE FOUNDRY 


“Shockless”” jar ramming molding machine--- Adjustable flask stripping molding 


machine--- Pneumatic mold ramming machine --- Portable, swinging motor grinder 


m6 ‘nx HE evil effects of 
at Nore cov" foundation shocks in 
IY : , jar ramming mold- 
EA {Sy ing machines are 
) ( S overcome in the Ta- 
Pommuie «eat bor “shockless” jar- 


DSA G2 ring machine, shown 

in the accompanying 
lustrations. As shown in Figs. 1, 2 
nd 3, this machine consists of a jar- 
ng table cast integral with the cylin- 
r, mounted 


upon a_ cylindrical 


nvil, which in turn is guided by a 
ylindrical 


base and rests upon sup- 


irting springs calculated to give the 


nvil a substantial velocity while the 
ible is falling. The movement em- 
loyed in this machine to overcome 


best defined as 


hich denotes 


e shock is 


libratory, 


“countervailing forces 


~h other.” It will ‘be noted 


pposing eat 


lig. 3 that the 


supporting springs 


ieath the anvil carry the entire load 
t invil, table and mold, and they 
» this under static conditions, and 
so while the table is rising. How- 
er, when the table reaches the up- 
ird limit of its travel, and when the 
is exhausted to let it drop, the 
vil is suddenly relieved of the air 
essure which supported the table, 
d the springs beneath the anvil ex- 
d and accelerate its upward move- 


nt while the table is falling. As 


result, the momentum of the falling 
ble and load is substantially equal 
the momentum of the rising anvil 


impact. These 


other, 


the instant of mo- 


enta neutralize each and the 


ble is brought to rest without shock 


jar as completely as if it had 
opped upon an anvil of infinite 
eight. To accomplish this, the springs 


neath the anvil have a very long 


ympression, so that their loss in sup- 


t 


irting as the anvil rises, will 


power, 
it materially affect its velocity. 


Ordinarily, the springs are sufficient 


give the desired momentum to the 


ivil, but in large machines where 


consumption of air is an import- 


item, it is advantageous to utilize 


e air discharged from the jarring 
linder in augmenting the momen- 
m of the anvil. This is accomplished 
making an additional port in the 
rating valve, which connects the 
ring cylinder and anvil cylinder 
ile the table is falling. When the 


shifted to 
the table, the valve is opened to 
the 


operating valve is again 


lift 
exhaust and anvil is, therefore, 
free to drop. 

In the construction of this machine, 
the 


economical use of air, and the operat- 


careful consideration was given 


ing valve is designed to use it expan- 
sively in the jarring cylinder, as well 
anvil 


as to expand it again in the cyl- 


inder, thus obtaining the benefit of 
two expansions. Of course, it is not 
possible to use the air expansively in 
the jarring cylinder when the load 
carried on the table approaches the 
maximum capacity of the machine, 
but when the machine is used on 


lighter loads, full air pressure can be 


admitted for a short distance an 


then cut off absolutely and expandec 


1 
l 


in the cylinder. When the table 
reaches its maximum travel, the op- 


erating valve is automatically shifted 


to exhaust, and the air from it may 
pass directly into the atmosphere or 
into the air cylinder, if the machine 
is large enough to make a second ex- 
pansion worth while. 


The 


through the bell crank lever 


cut-off is operated directly 


acting as 


an adjustable stop upon an arm at- 
tached to the valve stem. The valve 
is reversed through the action of a 


pilot valve actuated by a similar bell 
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ic. 1 


TABboR “SHOCKLESS” 


ELEVATED SLIGHTLY ABOVE THE [*I 


JARRING MACHINE LOCATED IN A PIT WITH THE TABLE 
oor LEVEL. 
Are ALso SHOWN 


THE OPERATING LEVERS 











Po 











I'ic. 2—-ANOTHER VIEW OF THE JARRING 
MACHINE WITHOUT OPERATING LEVER 
CONNECTIONS AND BEFORE THE Ma- 
CHINE Has BEEN PLACED IN THE PIT 

There therefore, 

two adjustable stops on the table of 


crank lever. are, 
which 
are controlled by latch levers on the 
operating stand, shown in Figs. 1 and 
3. The cut-off 
suit the load carried on the table, 
the 


the machine, the positions of 


can be adjusted to 


and 
operating valve can be reversed 
by the pilot valve when the maximum 
uplift desired has been reached. Fig. 
4 shows the bell 


’the variable stroke of the jarring table 


cranks controlling 
and the automatic cut-off of the piston 
This the differen- 
pressure operating | 


valve. valve is of 
tial 


stant and intermittent pressure 


type 


vy 
through 


the pilot valve, shown connected by 
link to the bell 
of the stop, which controls the length 
the 


arrow 


crank. The position 


of stroke, is designated by an 


and is shown in its minimum 
position when the latch lever on the 
operating stand is in the lowest notch, 


Fig. 


controls 


as shown at 3, Fig. 3. In 


the the 
variable stroke, in its maximum posi 


shown stop, which 
tion. 

It is to 
pressed air for the supporting springs 
the 
of machine, where no attempt: is made 


possible substitute com- 


under anvil in the simpler type 


to use air expansively from the jarring 
to The 


use of compressed air to support the 


cylinder the anvil cylinder. 


anvil necessitates some provision for 


keeping the pressure adjusted to the 
total load carried without causing un- 


due variation in the height of the jar 
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ring table, as it is more or less loaded, 
The 
use of long compression springs some- 
what simplifies the construction, and 
has the further advantage of making it 
possible to the complete 
pansion of the air. 

The effect impact the 
table and anvil in jar ramming is 
measured by the change in velocity of 
the table, and square of this 
change in velocity is proportional to 
the work done upon the sand for any 
Nat- 
urally, the maximum work is done in 
the 


loose, 


and as air may leak in or out. 


utilize ex- 


of between 


the 


assumed condition of the sand. 
first few blows when the sand is 
as the operation is 
sand becomes more and 

compacted until finally 
it acts aS one solid mass, and no fur- 
ther work can be done upon it until 
the severity of the blow has been in- 
creased. A_ short 


and 
the 
firmly 


con- 
tinued 
more 


stroke, indefinitely 


repeated, will compact sand up to a 
certain density, and a long stroke will 
compact it to a greater degree of den- 


1. Ate supply valve 

2. Operating lever 

3. Lever for changing length of stroke 

4. Lever for adjusting cut-off 

3. Couuection for air supply 

6. Exhaust 

&. High pressuce air inlet to jarring cylinder andoutlet 
S. Leow pressure air iulet to anvil cylinder and outlet 

9. Blow valve connection 


Floor line 
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sity, and very hard ramming, such 
is frequently required in steel foun 
dries, can only be effected by a co: 
siderable length of stroke. Therefor 
a variation in the length of stro! 
from 1 to 4 inches, depending 
the conditions to be met, has 
provided, and should a drop of 
than 4 inches be required, this 
be provided for in the 
controlling mechanism, shown in 
4 and 5. 

The 


insure 


up 


easily 


casting table is designed 

great and  stiffn 
being ribbed around a central cyl: 
der, acting as a beam of great dept 
to distribute the central force of 

pact applied to it equally in all dir 
tions. 


strength 


The anvil is absolutely sol 
and the blow delivered in this way 
impact ‘between 
approximately 


two havi 
the same moment 
is more efficient than can be obtain 
from a table dropping freely upon 
Parts exposed 

protected 


masses 


anvil. 
amply 


stationary 


wear are by sa 
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l'ic. 3—SEcTIONAL VIEW OF 
OPERATING LEVERS 


THE 


SHOCKLESS” JARRING 
AND CONNECTIONS 


MACHINE SHOWING 


ABOVE THE FLoor LEVEL 
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iG. 4—THIs 


RANK 


CONTROLLING 


VIEW 


SHOWS 
THE 


THE 


SELL 
V ARIABLE 


STROKE OF THE JARRING TABLE AND THE 


\UTOMATIC CutT-OFF 


VALVE. 


W HICH 


OF THE 


PISTON 


THE PosITION OF THE STop, 


CONTROLS THE 


LENGTH 


OF 


THE STROKE, IS DESIGNATED BY THE 


ARROW, 


1ards, 


moval 


me become more or 


cumula 
it affec 


Ine 


owever, 


ly int 


of 


tion 


) the 


AND 
MINIMUM 


such 


of 
*t the 
until it has attained 


very 


IS 


little 
pit 


SHOWN 
POSITION 


bearings 
less 
operation 


sand 
during 


IN 


as 
worn. 
the 


of 


can 
the 











may 


Its 


and provision is made for the 


in 


The 


sand in the pit can- 


ma- 


great depth. 
find its 


normal 








G Oo 


THIS 


VIEW 


SHOWS 


THE 


Stop 


\V HICH CONTROLS THE VARIABLE STROKE 





IN 





Its 


MAXIMUM 


POSITION 
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operation of the machine, and it will 
not be found necessary to dig out the 
accumulation of 

A small machine of this type, weigh- 
ing about three tons has been satis- 
factorily tested, and its operation has 
demonstrated that no shock 
on the foundation is perceptible. 
machine 


sand very often. 


whatever 
This 
on two 8-inch 
beams in a pit about 10 feet wide, the 
beams resting upon the sides of the 
pit, machine placed at 
the the A man 
standing on these floor beams, while 


was mounted 


the being 


center of beams. 
the machine was being operated, could 
detect and 
there was necessarily a slight change 
of load as the table rose and fell, the 
effect the floor ‘beams was 
greater than it would be for an ordi- 


no vibration, although 


on no 


nary power squeezer operated in the 
usual way. 

Ordinarily, supporting springs un- 
der about 8 inches compression are 
used to carry the full load, and with 
a 4-inch stroke on the table, the an- 
vil movement would probably not 
exceed 2 inches, while ordinarily it 


would be very much less. The maxi- 
mum variation in floor load would, 
therefore, not exceed 25 per cent of 


the total load resting upon the sup- 
porting springs, and this variation is 
so gradual that it does not partake of 
the nature of a shock. At the moment 
of impact the supporting springs simp- 
ly cease to expand and therefore cease 
the load 
this they 
and gradually increase the load on the 


to reduce on the foundation. 


Following again compress 


foundation by a comparatively small 

percentage of the total load carried. 
This machine is built by the Tabor 

Mfg. Co., 


turers, Philadelphia. 


molding machine manufac 


THE OSBORN ADJUSTABLE 
FLASK STRIPPING MOLD- 
ING MACHINE. 


An adjustable flask stripping mold- 
ing machine, built by the Osborn Mt 


Co., Cleveland, is shown in Figs. 1 
and 2. The machine is made in three 
sizes, and each size can be adjusted 
to four standard widths of flasks 
and any lengths as may be required. 
The small size is built for flasks 9, 
10, 11 and 12 inches wide and varying 
from 10 to 26 inches in length. The 
intermediate size may be adjusted to 
flasks 13, 14, 15 and 16 inches wide 
and 13 to 30 inches long, while the 


large size can accommodate flasks 17, 
18, 19 and 20 
17 to 34 inches long. 
the 
simple, and this can be accomplished 


and from 


method of 


wide 
The 


patterns 


inches 


mounting is extremely 


at a very low cost as they are merely 
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attached to a metal or wood pattern 
plate. The iron flask 
on either of the machine are 
adjustable sideways, these adjustments 


cast supports 


side 


being graduated to %4 inch spaces, 
and in addition, the surface plates 
on top of these flask supports are 





FLASK STRIPPING 


WITH 


Fic. 
MoLDING 


1—ADJUSTABLE 

MACHINE PATTERN 

PLATE IN POSITION FoR RAM- 
MING THE MoLp 


also adjustable sideways to accommo- 
date the machine to any trifling irreg- 
ularities flasks standard 
In Fig. 1 the machine is shown with 


of sizes. 


in 


the pattern plate raised, in position to 


receive the flask for ramming the 
mold. In Fig. 2 the pattern plate has 
been lowered away from the mold, 
and in this view stools are shown, 
which are special attachments for 
holding the green sand cores of deep 
pockets that can be added to the 
regular machine if desired. The rais- 


ing and‘ lowering of the pattern plate 





Fic. 2—ApyusTABLE FLaskK STRIPPING 
MACHINE WITH PATTERN PLATE Low 
ERED AWAY FROM THE MoLp 
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accomplished by a multiple link 
connection with the pattern plate car- 
rier, and a turn the 


raise lower 


is 
hand wheel 
the 
of 6 
When making an adjustment of the 
mechine for a_ different size flask 
than has been used, the pattern car- 
rier, adjustable guides for the pattern 
carriers, as well as the flask supports, 
are adjusted in practically one opera- 
t1i0n. 


of 


will or carrier 


“i maximum distance inches. 


In fact, the adjustinents neces- 
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THE HENDERSON PNEUMATIC 
MOLD RAMMING MACHINE. 
The pneumatic mold ramming ma- 
chine, shown in the accompanying il- 
the and 
usefulness of the sand rammer of the 


lustrations, multiplies value 


familiar pneumatic type by providing 
the means of using it in deep molds 
and in shallow flasks having narrow 
sub-divisions. 

The 


rammer has been 


the 
to 


of 
limited 


application pneumatic 


some ex- 


January, 1910 


On 


pneumatic 


which it 
end 


rocks. vertically. 
the arm the 
mer hangs on a pin, permitting it t 


one 
of ram 
swing freely in a horizontal plane o1 
On the other en 
of the arm is rigidly attached a coun 


the line of the arm. 


than th 
kick of th 


rocker 


ter-weight slightly lighter 
The shock or 
the 
which, driven upward by the blow, i: 
by the held 


suspended in the air, and is prevent 


rammer. 


rammer passes into arn 


caught counter-weight, 
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Fic. 1—HENpDERSON PNEUMATI 


INGOT 


RAMMING 


Sary b 


made b, 


are so simple thac they can 


skilled 


being re 


tne operator, no ma- 


chinists makers 


the 


or 

The 
permitting the use 
flasks. The 


insures a 


pattern 
machine ar¢ 

of 
multiple 


quired. ends of 
open, 
] 


lengths of 


varying 
link 
tion smooth 


connec straight, 


draw, permitting the 


the 


‘ - ] 
pattern to dro 


away from 
flask is being 
supports. The 


a standard 


machine while the 
supported on the 
three built 
pattern dri f 61 
The McCullough-Dalzell 
0., Pittsburg, manufacturer 
crucibles, has 


’ varded 
an addition to its 


“Ost 


ay 
1. + 
plant, 


approximately $13,000, 


Mol 
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MACHINE Fic. 2 


FOR 


DS 


kick 


renders 


that the 

machine 

of the 
1 


-)} oh; , 
abdsorbding 


fact 


tent owing to the 


of the 


or rebound 
direction blows 
The 


pneumatic 


the accurate 
difficult. 


shock of the 


very of the 


rammer_ has 


been overcome in this device, thus 


insuring against the disturbance of the 
tool by its own action from a constant 
the accurate 
the blows 


thermore, this pneumatic rammer 


and permitting 


easy direction of Fur- 


has 


been rendered flexible in the 


hands 
rht and 


1 ¢ | 
and easily 


operfra- 
1 
all 


freely 


relieving him of 
to 


and accu- 


by 
him 
his. tool 


enabling 


move 
te] 
I 


, . . | 1 
rately direct his blows, wherever de- 


sired. The shock absorber is an arm 


centrally suspended from a pivot on 


PNEUMATIC RAMMING MACHINE ARRANGED Fi 


RAMMING CAR WHEEL MoLtp 


from the 


rammer 


rebounding against ramm 


and disturbing the from 


position. The rammer, after strikit 
the rocker arm upward, drops 1 
weight on the rocker arm and is sav 
from disturbance from its position 
the counter-weighted arm, giving w: 
in the 
its upward movement. 
the 
involves 
the tool 
and the 


before it same manner 


as 
Rendering pneumatic 
the 


with 


ramm 
balanced 
the 


transmission 


flexible suspel 
shock al 
of tl 
compressed air to the pneumatic ran 
all that the o; 
erator’s attention is required only i 
the hor! 
or vertically, as the lines oi 


sion of 


sorber; 


mer, in such manner 


moving balanced rammer 


zontally 
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he mold may require. The rammer 
with the shock absorber are supported 


ball 


circular 


from a 
the 


lirectly bearing swiv- 


] 


|, permitting movement 


the rammer without interference 
the air hose, which passes to the 
ir swivel from the overhead suspen- 


ion point. 


The 


ir ramming 


machine, designed especially 


deep, circular molds, 


ich as water and gas pipes or col- 


Fig. 3 and 4 A 


vrought iron trolley pole is provided 


mns, is shown in 





1 the mast of a jib crane. The 

rane jib, riding on ball bearings, is 

—T<11 =, oe T — 
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3—PNEUMATIC MACHINE ADAPTED 


FOR RAMMING DEEP CirCULAR Mo ps, 


SucH AS WATER or GAs PIPE 


structed of I-beams, which serve as 


track for a movable carriage, on 


ch are sheaves for the suspension 


e and air hose. The suspension 
e is tied on the forward end of 
jib, passes Over a sheave on the 
ward end of the jib carriage, then 
vn under a fiding sheave, which 


the air shock 


rammer, 
the cable 


swivel, the ab- 


‘ rt 
JOTLS 


the 
riding 


er and pneumatic 


in the sheave 
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passes up on the sheave over the rear 
extension of the jib and down under 


a riding sheave from which is sup- 
ported the main counter-weight, and 
then it is tied to the rear extension 


The air hose is con- 


end of the jib. 


nected with the air pipe line at the 
side of the crane mast, and passing 
over the jib and jib carriage sheave 
to the air swivel, is kept. straight 
by means of a light counter-weight 
supported on a riding sheave. The 
jib carriage is quickly and_ easily 
moved to center over different sizes 


of molds by an endless chain hanging 
the by the 
the The freely swing- 


within operator’s reach 


side of mast. 
ing jib permits the operator to move 
the rammer practically without effort 
from ramming position to 


one an- 


other. 

The pneumatic rammer is provided 
with an extension piston or rammer 
At- 
tached to the barrel of the rammer 


stave made of wrought iron pipe. 
which the 
The 


pneumatic 


is a guide tube inside of 


rammer stave operates. opera- 


Or swings the balanced 


rammer around the circular mold, and 


exercises whatever control is nec- 
tube, 
his 
the mold 


motion of 


essary by means of a_ guide 


which passes upward through 


hand, as the ramming of 


progresses. The vertical 


the rocker arm permits the operator 
to follow easily any irregularities on 
the surface of the mold resulting 


from uneven feeding of the sand. 


molds 
that the 
flask 


rammer, provision is 


For ramming deep circular 


of such wide dimensions 


operator cannot reach across the 


to swing the 
the 
flask, or the 


This 


made for around 


the 


operator to walk 
flask is rotated 


construction is re- 


on a 
turntable. 


quired whether the Operator moves 
the rammer or holds it in a constant 
position in a_ reversible flask. It 
should be noted that the air swivel, by 
permitting the rammer to _ travel 


around with the revolving fi: 


vides a safeguard against accident in 
case the peen should be caught in the 
sand or against the pattern or the 
flask. The construction of the shock 


absorbing rocker arm provides for the 


quick adjustment of the pneumatic 
rammer and its opposed  counter- 


] - kl 


weight for ramming molds of all di- 


ameters. 


The ingot mold ramming machi 


shown in Fig. 1, is similar in con- 


1 


struction to the pipe ramming ma- 


chine, and in addition, the pneumatic 


rammer is Suspended from the slot of 


the shock absorbing rocker arm on a 
small sheave or collar, which has 4 
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prescribed travel on the arm to reach 
the gate of the mold, and a small air 
swivel is provided on the head of the 
rammer to permit it to turn on its own 
axis in ramming around the gate. 

The movable type 
a 


of machine, shown 
in Fig. is adapted for ramming car 
work that must be 


rammed where it is to be poured, and 


wheels or other 


which cannot be reached by a jib 


crane. The machine is’ suspended 
from a carriage riding on an I-beam, 
or other overhead track, and can be 
moved as desired through the shop. 


To the 


eling on the overhead track, is rigidly 


main supporting carriage, trav- 


fixed an air swivel to which is 


at- 

















SUS] led the riding sheave, 
~} WHF -+ +1 ] } 
nm supports the SWivel, s x 
} hin - L- 
abdsorol! Z rocker l pneuma - 
3° famm Th r¢ ++ } £ 1, 
tic rammer ne pposite end of the 
non-rocking nN sup} Tits the ¢ Ci- 
weight In the same manner s es 
tne 11D re) t € rt 1e tT) € < V _ 
I } { 
ae : 
_ " 
scribed This I C e p mits é 
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any direction, and to any point with- 
in the circle described by th 


Crived 


rocking arm. Additional area is t 
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reached by moving the entire machine 
on the main supporting carriage. 

The 
movable 
the work 
the side of the shop. 
the non-rocking 
track 


movable carriage 


construction of this type of 


varied to reach 
track at 
When required, 


machine is 
from an overhead 
swinging arm is of 


construction to provide for a 


thereon, from which 
to suspend the swivel, the shock ab- 
sorbing rocker arm and the rammer. 
shallow mold 
the shock 


constructed 


For some deep and 


work of small diameter, 


absorbing rocker arm is 


to describe a circle within the dimen- 
the flask, the 


parts, including the rammer with its 


sions of and compact 
extended or short piston, swing freely 


off the 
movement of 


center, permitting the ez 


the rammer in any di- 


rection across the mold. These rocker 


arms are now in use in sizes describ- 
from 4 to 32 
The 


pneumatic 


ing circles inches in 


diameter. machine equipped for 


one rammer and operated 
by one man will perform considerably 
more work in a given time than two 
men can accomplish in the same pe- 
The the 
air to operate the machine is a small 


the 


riod. cost of compressed 


percentage of value of the labor 


saved. 


For large molds with considerable 
bodies of sand to be rammed, the ma- 
chine is equipped with two rammers, 
supported by independent rocker arms 


This 


independent 


attached to the same air swivel. 


construction permits the 


vertical movement of each pneumatic 


rammer, to the extent of the vertical 
the 
irregularities on 


The 


at desired 


rocker follow 


the 
rammers 


travel of arm, to 


surface of the 
located 


One 


mold. can be 


distances apart. op- 
erator handles this machine, guiding a 


hand, 


yerforms the work 
I 


pneumatic rammer with each 
and in this way he 
and 
the 


machine 


than four 
the 


men. 


of more men, accom 


saving of wages of 


This 


uniformly 


me 
plishes 


three will ram 


molds more and produce 


castings of more uniform weight than 


can possibly be done by hand 


the 
livers the same 
The 


son 


ming, as 


blow. 
patents covering the 


Hender- 


pneumatic ramming machine are 
owned by the Henderson Engineering 
& Sales Co., No. 1 Madison avenue, 
New York 


facturing and 


City, which is also manu- 


installing the machines 


WILL BUILD CRANES. 


The Toledo-Massillon 
Toledo, O., is 


its machine 


Bridge Co., 
city of 


shop by the | of 


doubling the capa 
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many new tools and in addition to the 


fabrication of structural steel will en- 
building of 
hand cranes, hoists, coal and ore hand- 
grab bucket 
Chas. H. Tucker, formerly chief 
the Case Crane Co., Col- 
will become associated with 
Co., .Jan. 
1. He has had a wide experience in 


gage in the electric and 


ling bridges, 


eric. 


machinery, 


engineer of 
umbus, O., 
the Toledo-Massillon Bridge 
building of 
the 
Milwaukee, 


the designing and cranes, 


having been connected with Paw- 
ling & 
for 15 years, and during the past five 
the 


have 


Harnischfeger Co., 
years has been in the employ of 
Crane Co. Mr. 
the crane 
new 


Case Tucker will 


charge of department, and 


several designs are now under 


way, inquiries for which have already 
been received from some of the largest 
middle west. 


plants in the 


THE ALUMINUM COMPANY OF 
AMERICA 


The Aluminum Co. of America, 
New Kensington, Pa., has declared a 
dividend of 500 per cent, and has de- 
cided to increase its 

$3,200,000 to $25,000,000. 


dividend the 


capital from 
The stock 


entails issuance of $16,- 


January, 1910 


chased by aluminum casting foun- 
The price of aluminum ingots 
been held at approximately 24 


cents per pound for many months. 


dries. 
has 


A SWINGING, MOTOR-DRIVEN 
GRINDER. 


The illustration herewith shows what 
is believed to be a novelty in swing 
ing motor-driven wheel grinders, whicl 
has been designed by G. A. Hassel 
superintendent of the Pittsburg Ste 
Foundry, Pittsburg, for use in it 
own plant, where a number. are no\ 
employed. The machine is suspende 
by the vertical eye bar shown, fron 
any convenient point overhead, suc! 
as beam or roof truss, crane 
etc., and may be carried at any coi 
height the floor t 
suit the work operated upon, and f 
which purpose it will be read-ly see 
an ordinary chain block would be a: 
added convenience. The 5-horsepowe 
dust-proof mounted on the 
frame is direct coupled to the 24-inc 
wheel, which is protected by a safet 
cast The two hand 
attached shield 
a convenient grip for the operator, wl 


hook 


venient above 


motor 


shield of steel. 


shown to this provid 
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000,000 additional 
outstanding common up to 
000. In 1904 but 
$1,600,000 common but 
declared a 100 per cent stock dividend 
in that 


stock, bringing the 
$19,200,- 
had 


outstanding, 


the company 


This concern is 
make 


capacity, 


year. pre 


paring to extensive additions 


to its and has applied, 


through one of its subsidiaries, tothe 


Canadian government for the privi- 
f the St. 
Brockville, N 


Lawrence 
: ie SO as 

power of 
The 


have 


lege of damming 


river, near 
to create a 
80.000 


water some 


horsepower. patents un- 


der which aluminum been made 


in this country expired last Febru 


The 


Aluminum Co. of 


ary. present capacity of the 
America is under- 
20,000,000 pounds per an- 
is nearly 40 per cent of 
output. Of this total, it 


that 50 cent is 


stood to be 
num, which 
the 


is estimated 


world’s 


per pur- 


is enabled to swing the wheel about 

will within a radius of about eight feet 
It will be readily seen that the amount 
of work, of this ki 
can perform, is very large, and its port 
the belts a 

greatly to its The 


steel, 


which a device 


ability and absence of 


convenience. enti 
of cast of hea 
the should 


capable of withstanding a great de 


frame is made 


section, and machine 
of severe usage. 


the Jnt 
contains t 


number of 
Journal 
installment of a 


The December 
national Molder’s 
first 
“An American 
John P. 


tion, 


series entitl 
Molder in 
this 


from a 


Europ 
Frey, editor of publi 
thr 


months’ trip in Europe, where he visit 


recently returned 
10 countries and made a special stu 
of the 
foundry labor abroad. 


foundries and_ conditions 
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A LARGE ORDER FOR AUTO- 
MATIC MOLDING MACHINES. 
The Berkshire Mfg. Co., Cleveland, 

molding machine manufacturer, has 

been awarded a contract by the Mag- 
nus Metal Co., New York City, for 

10 automatic molding machines ior 

immediate shipment, which will be 

distributed among its various plants, 
ind will be used for the production 
molds for bearings and_ similar 

The Magnus Metal Co. has 

lecided to equip all of its plants as 
apidly as posible with these auto- 

matic machines, and the order will 
ye greatly increased in the near fu- 
ure. 


astings. 


ALBANY SAND & SUPPLY CO. 
The Albany & North River Molding 
Sand Co., Albany, N. Y., announces a 
hange in its corporate name to the 
\lbany Sand & Supply Co. This, how- 
ver, does not involve any change in 
wners or officers of this concern. In 
addition to engaging in the mining, 
reparation and shipment of molding 
and, this concern will engage in the 
manufacture and sale of seacoal facing, 
ilver iead, core compound, fire clay, 
nd other foundry supplies. 


MUMFORD MOLDING MACHINE 
COMPANY. 

The Mumford Molding Machine Co. 
has been organized for the purpose of 
selling the extensive line of foundry 
nolding machines heretofore sold by 
the E. H. Mumford Co., Philadelphia. 
hese molding machines will be manu- 








factured for the new concern by the 
O. M. S. Co., at Plainfield, N. J., and 
ie Mumford Molding Machine Co. 
ill have its sales office at 50 Church 
treet, New York City. W. D. Sar- 
vent is president and E. H. Mumford 

vice president and general manager 


‘ 


I the new concern. 





MELTING BORINGS AND TURN- 
INGS IN THE CUPOLA. 


A process of charging and melt- 
g borings, turnings, etc. in the 
ipola to insure the melting of this 
aterial with the regular pig and 
rap charges, and to prevent these 
me particles from being blown out 
the furnace by the blast, has been 
itented by Walter F. Prince, who 
in-charge of the foundry depart- 
ent of the International Steam Pump 
Elizabeth, N. J. The material, 
nsisting of borings, 
y Other small 


drillings or 
particles of iron, 
charged in wrought iron _ pipes, 
eferably Nos. 18 to 24 gage, and 
rying in length from 3 to 4 feet. 
e casings may be open end cyl- 


TRE FouNnpory 


inders or they can be closed at one 
end so as to hold the borings inde- 
pendently of stacking the casings. 
The transmission of heat through the 
pipes brings the borings into condi- 
tion to readily melt down with the 
rest of the cupola charge. The entire 
charge of material in the furnace, 
therefore, settles down uniformly, and 
as the charging on top is continued, 
casings are added and are filled with 
borings or drillings as desired. In 
the accompanying illustration is 
shown a vertical central section of 
a cupola broken away at the top, 
and A shows the casing inthe center. 
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VERTICAL CENTRAL SECTION OF A CUPOLA, 
SHOWING CASING IN THE CENTER 
oF THE CHARGE For MELTING 
BoriNcs 


The first section of pipe containing 
borings or drillings is charged on the 
coke bed, and 
added as the 


other sections are 
charging continues. 
While only one stack of casings is 
shown, any number of stacks may be 
used in the cupola, according to the 
results desired. 


TRADE NOTES. 

The new foundry recently built by 
the Tallman Brass & Metal Co., Ham. 
ilton, Can., has been placed in opera- 
tion. This concern manufactures a 
special alloy known as “Arctic” metal, 
and the department in which it has 
been manufactured has been increased 
to four times its previous capacity. 
In addition to manufacturing castings 
from the non-ferrous metals, this con- 
cern does a jobbing business in pig 
tin, lead, copper, aluminum, etc. 

3enjamin Franklin is the subject 
of the last number of the Revised 
American Statesmen series, written by 
F, W. Haskell, president of the Car- 
borundum Co., Niagara Falls, N. Y. 
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The booklet is written after the style 
of the Christopher Columbus number 
recently published, and combines a 
happy combination of fact and fiction 
of the life of Benjamin Franklin. 

C. Druckleib, New York City, man- 
ufacturer of sand blast machinery, 
has removed from 132 Reade street 
to 178 Washington street. 


The Mechanical World, Manchester, 
Eng., Pocket Diary and Year Book 
for 1910, as usual contains a large 
collection of notes, rules, tables and 
data for mechanical engineers. It 
includes sections on steam, steam en- 
gines, turbines, gas engines, oil en- 
gines, suction gas producers, beams 
and girders, centrifugal pumps, rope 
driving, wheel gearing, etc. 

Julius Jonson, 3810 Broadway, New 
York City, is desirous of receiving 
catalogs, from manufacturers of mold- 
ing machines suitable for the pro- 
duction of cast iron soil pipe, as 
well as of core machines for this class 
of work. Catalogs of sand mixers 
and other machinery necessary in a 
plant of this kind are also desired. 
The foundry is to have a capacity of 
30 to 40 tons per day. 

The H. W. Johns-Manville Co., 100 
William street, New York City, de- 
scribes its line of “Regal” roofing in 
a four-page circular recently issued. 
This roofing is composed of Trinidad 
lake asphalt soaked into wool felt 
under heat and pressure, and it is then 
coated with a stiffer, more rubbery 
mixture of this same mineral. 

Alfred Box & Co., Philadelphia, have 
recently closed a number of important 
crane contracts for the foundry trade. 
30x cranes will be employed in the 
extensions of the Midvale Steel Co, 
Nicetown, Pa.; of the Seaboard Steel 
Casting Co., Chester, Pa, and of the 
Pennsylvania Steel Casting Co., also 
of Chester. The Atha Casting Co., 
Newark, N. J., has ordered a Box 
crane and some extremely large  in- 
quiries for foundry work are now 
under negotiation. 


TRADE PUBLICATIONS. 


RECORDING GAGES.—The Bristol Co., 
Waterbury, Conn., in Bulletin No. 114, re- 
cently issued, describes recording gages for 
pressure and vacuum, as well as water level 
gages. Round form recording pressure gages 
having 6 and 8-inch dials are also shown, as 
well as a complete line of portable recording 
gages. This bulletin contains 48 pages and 
shows the wide variety of recording instru- 
ments made by this concern, as well as their 
application to various lines of work. 

ELECTRIC TRUCKS.—Bulletin No. 1090, 
issued by the Atlas Car & Mfg. Co., Cleve- 
land, is devoted to electric locomotives, trucks 
and cars made by this 


concern. Storage 


battery locomotives, which are especially de- 
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In addition, piston valve hoisting engines f 


lescribed, < vell um] of vari heavy duty service and large capacities 


overhead wiring describ 
types, electrically driven. 


l shown in various also. briefly described. 
rall, are snowi I a ) 


combination storage battery AIR COMPRESSORS.—The Mesta hin BUCKETS.—The C. W. Hunt 
locomotive, made by this I , Pittsburg, in a four-page circul an Broadway, New York City, in a 
also described in detail. Storz nou 1 it is now manufacturing li catalog recently issued, describes its line 
dumping tubs and. grab buckets, which 


battery trucks, especially desirable for T driven air compressors, 
vice in manufacturing plants, are show: t apaciti ranging from made in many styles and_ sizes me 
various forms of service, including the f requirements of the work for 
are intended. 


NOTES 


equipment for the 


i 


iries 


ling of cars and castings in foun 


1 aluminum castings. 
The Sharon Foundry Co., Shar 
ifacturer of open-hearth — steel 
install another 20-ton open-hearth furnace. 
ric fhe Schaef - Berlin, Wis., will ere 

n addition foundry, 60 x 

Contracts ar now being awarded 
‘dward Maher’s Sons Iron Foundry, 


for a new foundry be e1 
organized, ? , 
street, adjacent to 


1anu facture r and alun : seeiaits 
al Railroad of New 


plant d horsepower capacity 
stalled, ane 15-ton Pawling 
Pa Case hake urchased 
feger at been purchased. 
Machine Works, 
foundry, 72 x 
will includ: 
with a gallery 


The plant 


nilton, Can. 
New Method Stove Co., Mans! 
three factory 
other 
Casting Co., 
porated with $1 
Craig-Reynolds fom 
Dayton. Jos. F. Westendorf will b 
and general manager of this concern. 
The Garbutt Machine & Foundry Co 
densburg, N. Y., has recently complete 
addition to its foundry, which is being eqt 
for the production of i and brass 
An oxy-acetylene 
be installed 
verter, 
following 


recently 


man 


New Construction. 


The West Steel & Iror astin ye. ne story; paint 


land, which for e hree I é sen hree stories; foundry 


and conv 


engaged it he mant ture tee] a one ry, and power house, 
i nad by tl o rter 1 , ni I he ler Foundry & Machine 


new foundry at Atlanta, 


operated 


and other 

metal 

of the compar are as 

West, president; Everett 

ident; and David P, Lansdowne, cretary oundry, which 
Readirg, 


be equipp 


The Sudbury Construction 


Co., Ltd., Sudbury, Ont., he complete a 
new shop consisting of concrete iilding, luction , brass and aluminum n ete ee need a 
fila t 1 an mposit 


100 x 32 feet, two stories high at the machine » Auburn Foundry ’ uburn n ings, will extend its capacity by the a 
shop end. The foundry equipment consists is enlarging its plant and is installing the of a one-story building, 33 - 150 feet 
‘ tory ing, 33 > 5 eet. 
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